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ADVERTISEMENT. 


THE  EdUfit  and  Proprietors  of  the  Technical  RepoHtory  avail  them' 
^Ivn  of  the  opportunitif  afforded  by  the  completion  of  the  First  Volume^ 
to  return  iheir  thanks  to  the  Public  for  the  encouragement  which  they  have 
been  pleased  to  bestow  on  this  undertaking. 

It  is  no  small  gratification  to  find^  that^  amidst  the  various^  and 
perhaps  in  some  instances  ostentatious,  claims  to  notice  set  forth  by  periodical 
works,  more  or  less  similar  in  plan  to  that  of  the  Technical  Repository,  the 
result  of  six  months^  experience  has  proved  that  unassuming  utility  still 
continues  to  be  duly  appreciated  by  the  British  Public,  In  return,  the  PrO' 
prietors  trust  that  that  Public  will  perceive  the  increasing  and  anxious  en^ 
deavour,  on  the  part  of  the  Editor,  to  contribute,  from  his  own  stores^ 
fiumerous  Articles  of  immediate  practical  value.  The  communications  with 
which  ha  has  been  favoured,  both  from  his  personal  friends  and  from 
strangers,  have,  in  number  as  well  as  importance,  exceeded  his  anticipu' 
tions ;  and  will  doubtless  continue  to  increase  with  the  increasing  stability 
of  the  work.  But  it  is  by  no  means  wholly  on  domestic  resources  tfiat  he 
depends  for  a  supply  of  interesting  matter.  The  felicitous  experimenU  of 
the  French  Chemists  have  lately  furnished  valuable  information,  which 
promises  the  greatest  advantage  to  our  manufacturers  ;  Especially  with 
the  partial  removal  of  the  Salt  Tax,  which,  in  1806,  by  a  mistaken  policy ^ 
destroyed  the  further  progress  of  many  manufactures  throughout  this  king" 
dom,  causing  numerous  valuable  residuums  to  be  thrown  away,  which  in  the 
French  laboratories  have  been  converted  to  an  extensive  use,  and  which 
may  now  be  expected  to  render  us  many  advantages,  both  national  and 
individual. 

The  introduction  of  Articles  relative  to  the  practice  of  Medicine  and  5ttr- 
gery  having  been  disapproved  by  some  of  our  Readers,  as  foreign  to  our 
^  object,  we  would  observe,  that  we  consider  the  Healing  Art  as  appertaining 
to  Technical  Science  in  numerous  instances  ;  not  only  as  respects  the  better 
preparation  of  mineral  and  vegetable  compounds,  the  apparatus  for  surgical 
operations,  S$c.,  but  as  it  is  the  peculiar  duty  of  Medical  Men  to  investigate 
and  point  out  to  the  Public  those  diseases  and  accidents  which  affect  the 
health  and  l{fe  of  the  artisan,  and  arise  from  the  nature  of  his  occupation. 
The  Public  im  general  are  not  at  all  aware  of  the  number  of  individuals 
anmtally  9acr(ficed  in  unhealthy  and  hazardous  employments;    and  a<9i.)| 


ADVERTISEMENT. 

authentie  communications  on  this  subject,  from  Professional  Men,  will  be 
peculiarly  acceptable,  both  as  shelving  the  real  cost  of  many  articles  of 
necessity  as  well  as  of  luxury,  and  because,  when  the  mischief  is  generally 
known.  Vie  discovery  of  means  of  relief  or  of  prevention  becomes  more 
likely. 

This  leads  us  to  observe,  that  next  to  the  Members  of  our  Philosophical 
Societies,  whose  minds  are  constantly  exercised  in  the  various  paths  of 
Technical  Science,  we  consider  our  work  peculiarly  appropriated  to  Reading 
Rooms,  or  Reading  Societies,  which  are  now  forming  in  almost  every  town 
or  respectable  village  f  wherein  the  Merchant,  the  Medical  Professor  or 
Chemist,  the  Farmer  or  Horticulturist,  the  Mechanician,  Artist,  or  Handi- 
craftsman, may  find  instruction  in  the  study  of  Technical  subjects,  suited  not 
onty  to  the  business  which  each  practises,  but  such  as  may,  by  analogous* 
processes,  beget  new  ideas,  and  induce  them  to  examine  how  far  any  new 
inventions  may  be  applied  to  that  branch  which  each  exercises  ;-^for  all 
ArU  reciprocally  tend  to  one  common  perfection, 

"ji  work  of  such  a  varied  tendency  cannot  fail  to  elicit  new  ideas,  and  give 
elaiticily  and  energy  to  our  national  industry,  A  train  of  thinking,  like 
mathematical  studies,  gives  to  the  mind  an  increased  momentum,  and  raises 
the  otherwise  inactive  JIfechanic  to  a  course  of  experiments,  which  frequently 
lead  to  his  aggrandizement,  and  certainly  to  his  country'' s  advantage.  We 
Uoe  indeed  in  an  age  when,  with  some  few  exceptions.  Potentates  and  Princes 
hestow  personal  attention  oh  the  Mechanical  Arts;  and  a  patent  of  Nobility 
is  not  thought  to  be  dishonoured  by  its  possessor  joining  with  Artisans  in 
executing  some  plan  of  mechanical  improvement ; — as  wisely  observing,  that 
i^Chnical  Science  advances  Agriculture  and  Commerce  and  other  useful 
Atts,  as  well  as  those  of  taste  and  elegance ;  and  that  hereon  depend^  nej^t 
to  tteligious  and  Moral  regulations,  a  nation's  strength,  prosperity^ 
drtd  riches. 


PROSPECTUS  OF  THE  WORK. 

1  HE  Proprietors  of  this  Work,  in  presenting  it  to  the 
notice  of  the  Public,  conceive  it  their  duty  to  apologize 
for  adding  another  Periodical  Work  to  those  already 
published. 

They  have  long  had  it  in  contemplation,  to  provide 
a  vehicle,  which  should  convey  to  the  Public  sound  Prac* 
tical  Information  on  the  Useful  Arts,  free  from  those 
visionary  projects  which  only  tend  to  bring  real  science 
into  discredit ;  such,  for  instance,  as  the  notable  one  of  the 
Chevalier  Cadit  de  Gassicourt,  lately  announced  in  several 
of  our  Periodical  Journals,  for  propelling  vessels  through 
the  water  by  the  agency  of  Bramah's  Hydraulic  Press ; 
a  machine  certainly  of  incalculable  benefit  in  many  of 
its  applications,  but  totally  unfit  for  the  object  which  the 
Chevalier  had  it  in  view  to  accomplish.  In  order  to  avoid 
such  mistakes,  an  Editor  of  competent  talent  became 
of  the  first  consideration ;  one,  on  whom  the  onus  of  re- 
sponsibiUty  might  lie ;  and  who,  independent  of  his  own 
niunerous  resources,  would  be  able  to  decide  on,  and  select^ 
the  fittest  Articles  for  the  public  eye,  out  of  the  materials 
with  which  his  Correspondents  should  from  time  to  time 
furnish  him. 

The  Proprietors  have  continually  witnessed  the  ardent 
zeal  with  which  Mr.  Gill,  for  a  long  series  of  years,  Kas 
fulfilled  the  duties  attached  to  the  important  oflice  i>f 
Chairman  of  the  Committee  of  Mechanics,  in  that  patriotic 
Institution^  "  The  Society  for  the  Encouragement  of  Arts^ 
Manufactures,*  and  Commerce," — incited  solely  by  his  de- 
sire to  benefit  society,  thi'ough  the  powerfiil  instrumen- 
tality of  the  resources  and  influence  possessed  by  that 
Respectable  Body :  and  had  often  thought,  that,  could  he 
be  induced  to  devote  his  attention  to  the  conducting  of  a 
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Practical  Work  of  this  description,  no  one  would  be  more 
fitted  to  undertake  the  important  task.  They  were,  there- 
fore, prepared  and  happy  to  close  with  his  proposition  to 
edit  the  Technical  Repository,  and  undertook  to  for- 
ward his  intentions  to  ,  the  utmost  of  their  power. 

It  may  be  proper  to  add,  that  Mr.  Gill  has  always 
enjoyed '' the  most  favourable  opportunities  of  acquiring 
practical  knowledge;  and  is  already  provided  with  an 
abundance  of  original  and  valuable  materials  in  many 
volumes  of  his  Common-place  Books.  He  is  likewise 
favoured  with  an  ,  extensive  Correspondence  with  Fo- 
reigners of  eminence  in  the  several  walks  of  Science ; 
ivhich  it  will  be  his  constant  study  to  enlarge,  by  affording 
erery  facility  to  the  publication  of  their  new  and  useful 
discoveries. 


.  Each  Number  of  the  Work  will  contain  five  sheets, 
t)ctavo,  with  such  Plates  as  may  be  necessary  for  the  illus- 
tration of  the  different  subjects ;  price  Two  Shillings  and 
Sixpence. — Six  Numbers  to  form  a  half-yearly  volume,  with 
li  complete  Index ;  price  Fifteen  Shillings,  half-bound. 
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I. — Specification  of  the  Patent  granted  to  James  Smethurst, 
of  St.  Margaret's  Hill,  Southiaark,  in  the  County  of 
Surrey f  Lamp  Manufacturer  and  Contractor;  and 
Nicholas  Paul*,  of  Vitliers  Street ,  Strand^  in  the 
County  of  Middlesex,  Mechanician  •  for  certain  Improve* 
tnents  applicable  to  Lamps  and  Rejlectors. — Dated 
30th  Oct.  1802.     Term  expired. 

WITH  SIX  PLATES, 

We,  James  Smethurst  and  Nicholas  Paul,  do  hereby 
declare,  that  our  said  invention,  and  the  said  improve- 
ments applicable  to  Lamps  and  Reflectors,  consist  in  several 
particulars  with  respect  to  each,  the  most  important  of 
which  may  be  classed  under  two  general  htods ;    to  wit : 

*  The  Editor  is  happj  in  the  opportunity  now  afforded  him  of  doing 
some  justice  to  the  memory  of  this  most  ingenious  and  worthy 
individual.  He  was  a  native  of  Geneva,  and  director  of  the  Hydraulic 
Works  in  that  city ;  and  also  the  establisher  of  artificial  mineral-water 
manufactories  and  baths  there,  as  well  as  at  Paris  and  Lyons ;  and 
likewise  of  an  artificial  mineral-water  manufactory  in  London. 

This  patent  affords  one  of  the  rare  instances  of  a  sound  theory  being 
most  skilfully  reduced  to  practice  ;  notwithstanding  which,  owing  to  the 
sudden  death  of  Mr.  Paul  by  apoplexy,  and  other  untoward  circum- 
stances, his  inventions  have  hitherto  been  carried  very  little  into  effect ; 
and,  possibly  on  account  of  the  great  length  of  the  specification  and 
the  numerous  explanatory  drawings  annexed  to  it,  the  patent  has  never 
been  published. 

The  Editor  having  been  appointed  by  Mr.  Paul  his  Patent  Agent, 
was  made  fully  acquainted  by  him  with  every  particular  relating  to  the 
proper. construction  of  hi9  lamps  and  reflectors:  and,  although  he  i* 
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4  Improvements  in  Lamps  and  Reflectors^ 

**  Improvements  applicable  to  the  Lamps  themselves,**  and 
**  Improvements  applicable  to  Reflectors." 

The  improvements  applicable  to  the  Lamps  themselves 
are :  First,  that  by  means  of  a  drawing  or  register  tube, 
with  a  proper  register  adapted  to  it,  in  the  lower  part  of  the 
case  or  receptacle  in  which  the  lamps  are  contained;^  by 
air-tubes  in  or  out  of  the  body  of  the  lamp  itself ;  by  a  pro- 
per sloping  form  given  to  the  glass  chimney  or  dome  of  the 
lamp  surrounding  the  burner  (all  of  which  will  be  hereafter 
more  particularly  described) ;  or  such  of  the  said  con- 
trivances as  are  applicable  in  any  particular  case  ;  we  pro- 
cure that  degree  of  access  of  air  to  the  burning  portion  of 
the  wick,  which  is  capable  of  producing  the  most  accurate 
and  luminous  combustion  of  the  oil,  grease,  tallow,  wax, 
or  other  oleaginous,  sebaceous,  or  combustible  substance 
with  which  the  lamp  is  supplied ;  and,  also,  that  a  proper 
degree  of  heat  may  be  constantly  maintained  around  the 
flame,  and  the  flame  at  the  same  time  rendered  as  long  as 
is  consistent  with  such  accurate  and  luminous  combustion ; 
so  that  the  greatest  possible  e£9ux  of  light,  which  a  wick 
^  any  given  form  and  dimensions,  supplied  with  any 
given  oleaginous,  sebaceous,  or  combustible  substance,  is 
capable  of  affording,  may  be  constantly  produced. 
'Secondly,  that,  by  means  of  a  simple  contrivance  (also  to 
be  hereinafter  more  particularly  described),  the  burner  con- 
taining the  wick  may  be  easily  removed  from  the  lamp, 
either  for  the  purpose  of  cleaning  it,  or  for  substituting,  in 
its  stead,  anotlier  of  different  form  or  dimensions.  And, 

determined  to  afford  every  facility  to  the  display  of  Mr.  Paul's  inven- 
tions, by  causing  Plates  to  be  executed  on  a  scale  sufficiently  large  to 
exhibit  clearly  e\exy  part ;  3'et  there  will  inevitably  remain  much  detail 
to  be  communicated  to  manufacturers  personally. 

The  Editor  has  also,  through  the  .kindness  of  a  mechanical  friend, 
Mr.  Bruguier,  of  Greek  Street,  Soho—a  native  of  Geneva,  and  a  manu- 
Ibcturer  of  those  ingenious  pieces  of  mechanism,  the  musical  boxes,  seals^ 
Ac.-^been  &voured  by  him  with  a  drawing  and  description  of  the 
lamps  and  reflectors  employed  in  lighting  the  streets  of  that  city,  soi 
late  as  the  year  1816;  affording  much  information  on  the  application 
of  Mr*  Paul's  principles,  at  a  period  considerably  later  than  the  date  of 
the  patent ; — which  description  wiU  follow  this  specification  of  the  patent. 
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Thirdly,  that,  by  means  of  certain  other  simple  con- 
trivances (also  to  be  hereinafter  more  particularly  de* 
scribed),  a  more  copious  and  unimpeded  flux  of  the  oil, 
grease,  tallow,  wax,  or  other  oleaginous,  sebaceous,  or 
combustible  substance,  with  which  the  lamp  is  supplied^ 
may  be  afforded  to  the  wick. 

The  improvements  appUcable  to  the  reflectors,  are :  First, 
that  they  shall  be  so  formed,  as  to  reflect  those  rays  issuing 
from  the  flame  of  the  lamp,  which,  without  their  interposi- 
tion, would  fall  in  a  direction  in  which  they  would  be  use- 
less, according  to  the  purpose  for  which  the  lamp  is  applied; 
in  such  a  manner,  as  to  diffuse  and  distribute  them  over  the 
whole  surface  or  extent  of  space  to  be  illuminated;  so 
that  the  whole  of  the  light,  falling  on  every  portion  of  such 
surface  or  extent  of  space,  both  from  the  direct  rays  of 
the  lamp,  and  after  reflection  from  the  reflector,  may  be 
ias  nearly  equal  and  uniform  as  is  practicable*  And, 
Secondly,  that  the  reflector  shall  be  so  constructed,  as 
to  reflect  such  rays  as  fall  on  those  parts  of  it  which  are 
nearest  to  the  flame  of  the  lamp,  to  the  most  distant  pmrts 
of  the  surface  or  extent  of  space  to  be  illuminated;  aiid 
such  of  the  rays  as  fall  on  those  parts  of  the  reflectors 
which  are  most  distant  from  the  flame  of  the  lamp,  to  the 
nearest  parts  of  such  surface  or  extent  of  space  to  b6 
illuminated ;  so  that,  with  respect  to  every  part  of  the 
reflectors,  the  reflected  rays  may  be  the  longer,  in  propor- 
tion as  the  incident  rays  are  the  shorter,  and  the  converse. 

Having  thus  stated,  in  general  terms,  the  principal  objects 
of  our  improvements,  we  shall  proceed  to  explain  them 
more  in  detail,  with  reference  to  the  annexed  Drawings. 

In  the  annexed  drawing.  No.  I,  plate  I;  fig.l,  repre- 
sents the  common  street-lamp,  with  its  reflectors,  accord- 
ing to  our  present  mode  of  constructing  it,  in  its 
glass  vase,  J,'  with  its  rim,  K,  and  cover,  N.  And  fig.  3, 
the  same  lamp,  with  its  reflectors  varied  at  right  angles 
to  their  position  in  fig.  1,  and  taken  without  the  glasft 
vase,  J,  or  its  cover,  N:  the  several  other  figures,  from 
3  tO'l£^  in  the  same  drawing,,  representing  the  various 
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parted  as  taken  separately.    The  same  letters  of  reference 
denote  the  same  parts,  both  in  those  figures  in  which  they 
^re  taken  separately,  and  in  the  figures  1  and  2,  in  which 
they  are  represented  together.      Ar  fig*  1>  ^>  and  3,  is  the 
body  of  the  lamp,  through  the  bottom  of  which  pass  the 
two  air-tubes,  a,  a,  open  at  the  top  and  bottom,  and  passing, 
in.  the  present  instance,  tlirough  the  oil  with  which  the 
lamp  is  filled.     This,  however,  is  not  absolutely  necessary, 
as  they  may,  by  changing  the  form  of  the  body,  also  be 
made  to  pass  on  its  outside.     The  slope,  h  d,  represents 
tbe  form  of  the  superior  part  of  the  lamp,  and  which  is 
materially  conducive  to  the  brilliancy  of  its  flame,  by  pre- 
venting that  impediment  to  the  current  of  air  on  the  outside, 
which  would  be  produced  by  a  larger  surface  at  i,  i,  with  a 
square  shoulder.    It  contains  the  wick-holder,  B,  fig.  4  and 
5jj  which  is  a  flat  tube  or  pipe,  having  the  metal,  of  which  it 
ia  formed,  prolonged  below  on  one  side,  in  a  curved  direc- 
tion, nearly  to  the  bottom  of  the  body  of  the  lamp,  in 
order  to  support  the  wack,  and  to  assist  the  oil,  or  other 
combustible  material  employed,  in  its  ascent :    this  tube 
}9  fixed  into   a  convex  circular  plate,  (which  rests  upon 
thjree  or  more  projecting  parts  made  on  the  inside  of  the 
conical  part  of  the  body  of  the  lamp  at  I,  b,  for  the  pur- 
pose of  supporting  it,)    and  whose  use  is,   to  cover  and 
defend  the  oil,  or  other  combustible  material  employed, 
from  dirt,  and  from  the  action  of  the  flame  of  the  lamp ; 
and  it  has  two  slits  or  holes  made  in  it,  as  represented  in 
^.  6  and  9,  to  permit  the  air-pipes,  a,  a,  in  the  body  of 
jhe  lamp,  to  pass  through.     When  grease,  tallow,  wax, 
spermaceti,  or  any  other  fit  combustible  material,  is  to  be 
consumed,  which  requires  to  be  kept  in  a  state  of  fusion ; 
0ii  additional  tube   is  fixed   underneath  it,  to  permit  a 
piece  of  metal  wire,  P,  fig.  2,  to  be  put  through  it,  which 
reaches   to   the    bottom  of  the  body   pf  the   lamp,  and 
whose  upper  extremity  rises  above,  and  is  placed  so  near 
the  end  of  the  flame  of  the  lamp,  as  to  be  heated  by  it 
jti^ciently  to  warm  the  bottom  of  the  body  of  the  lamp, 
f^R^Jpy  ^^^^fif^fM  l^P  the  cgmbustibk^materiid  em- 
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rj^oyed,  in  a  fluid  state,  and  fit  for  combustion.  When  oil 
is  employed,  it  is  kept  in  a  due  temperature  by  the  vicinily 
of  the  flame  alone,  without  the  necessity  of  employing  the 
said  wire,  P,  to  heat  it  The  body  of  the  lamp.  A,  is  con- 
tained in  the  exterior  case  or  receptacle,  C,  fig.  2  and  7, 
,  from  the  bottom  of  which  a  tube  proceeds ;  the  intention 
of  which  is,  to  cause  a  proper  draft  of  air  to  flow  to  the 
bottom  of  the  lamp.  To  the  bottom  of  this  tube,  a  niove- 
able  cap,  c,  is  fitted,  having  its  sides  perforated  with  a 
number  of  holes  or  slits;  so  that,  by  sliding  the  cap  up- 
.  wards  or  downwards,  it  performs  the  oflice  of  a  register  or 
regulator:  and  the  quantity  of  fresh  air  necessary  to  be 
admitted  through  the  said  drawing  or  register  tube,  r, 
and  the  air-pipes,  a,  a,  so  as  to  support  the  combustion  of 
tlie  combustible  material  employed,  is  admitted  and  regu- 
lated; and,  passing  through  the  said  air-pipes,  a,  a,  in  the 
body  of  the  lamp.  A,  is  directed  upon  each  side  of  the 
flame  in  currents,  so  as  to  act  upon  it  with  that  degree  of 
force,  which  is  found,  by  experiment,  to  be  most  conducive 
to  the  brilliancy  of  the  flame.  The  upper  part  of  the  said 
tube  proceeds  a  Uttle  above  the  bottom  of  the  exterior  case  or 
receptacle,  C,  in  order  to  catch  and  detain  any  small  portioh 
of  oil,  or  other  combustible  material  employed,  which  might 
happen  to  drop  upon  the  said  bottom,  and  thereby  prevent 
its  falling  into  the  said  tube.  Upon  the  flat  upper  part 
of  the  body  of  the  lamp,  A,  are  fixed  three  or  more  thih 
or  narrow  plates  of  metal,  which  are  shewn  at  d,  d,  d ;  the 
use  of  which  is  to  support  the  glass  dome  or  chimney,  D, 
fig.  8,  so  as  to  permit  a  third  current  of  air  to  pass  under- 
neath it,  and  by  the  sloping  or  conical  sides,  bd,  bd,  fig.  3,  df 
the  superior  part  of  the  body  of  the  lamp ;  which  third 
current  causes  the  wick  of  the  lamp  to  bum  much  long^» 
without  requiring  to  be  snuffed ;  and  tends  to  keep  up  a  pro- 
per degree  of  temperature,  in  the  atmosphere  immediately 
surrounding  the  flame ;  and  to  maintain  a  due  supply  of 
air,  in  a  fit  state  for  supporting  combustion,  to  every  part  of 
the  flame.  £,  fig.l,  2,  and  10,  is  a  metal  ring,  having  two  * 
jrecedses  made  in  i^  to  permit  two  projecting  parts,  e,  e^  fixed 
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to. die  receptacle  of  the  lamp,  C,  fig.  1,  S,  and  7,  to  pam 
through  them ;  which  projecting  parts,  when  entered^  being 
turned  round  towards  the  right  hand,  until  they  are  in 
-contact  with  the  stops, /,^  made  on  the  upper  part  of  the 
ring,  £,  the  said  receptacle,  C,  containing  the  body  of  the 
lamp,  A,  will  be  in  its  proper  position  in  the  said  ring. 
The  body  of  the  lamp,  A,  has  a  projecting  piece,  e,  fig.  1,^, 
and  3,  which  fits  into  a  recess  made  for  it  in  the  side  of  the 
receptacle,  Cj  by  means  of  which  the  body  of  the  lamp  is 
kept  in  a  proper  position  in  the  receptacle,  C ;  and  thus  the 
flame  becomes  properly  posited  in  respect  to  the  reflectors, 
hereafter  to  be  described.  The  stops,  f^fy  fig.  10,  also 
prevent  the  receptacle,  C,  from  being  turned  the  wrong 
way,  on  entering  it  into  the  ring,  £ ;  and  determine  the 
proper  situation  of  the  two  supports,  ^,  e,  when  the  re.cep- 
tacle  is  to  be  taken  out  of  the  said  ring.  Two  arms,  g,  g, 
fig.  ly  one  of  which  is  also  exhibited  in  fig.  S,  project  on 
each  side  from  the  recesses  in  this  ring,  £,  having  slits,  to 
receive  the  ends  of  the  descending  branches  or  legs,  /t,  h^ 
of  the  metal  chimney,  F;  and  which  said  ends  are  riveted 
or  otherwise  fixed  to  the  ring,  £,  at  g,  g,  and  thus  connect 
the  lamp,  A,  in  its  receptacle,  C,  with  the  said  metal 
chimney,  F.  In  this  chimney  are  made  two  slits,  ifiy&g.  1, 
8,  and  1 1,  the  use  of  which  is  to  receive  the  two  arms  of 
a  thin  metal  fork,  G,  which  passes  through  them  into  the 
interior  of  the  said  metal  chimney,  F,  and  thereby  supports 
the  glass  dome  or  chimney,  D,  by  the  selvage  or  rim  at  its 
upper  extremity,  as  shewn  in  fig.  8,  and  1^,  in  the  metal 
•chimney,  F,  when  the  lamp.  A,  and  its  receptacle,  C,  are 
withdrawn.  The  fork,  G,  is  retained  in  its  place  in  the 
metal  chimney,  F,  by  means  of  Ihe  pin,  H,  fig.  1,  2,  and 
•  ISy  which  is  put  through  holes  made  in  the  upper  part 
of  one  of  the  branches,  k,  and  through  the  fork  itself. 
When  the  glass  chimney,  D,  is  required  to  be  removed,  it 
may  of  course  be  done,  by  taking  out  the  pin,  H,  and  the 
fork,  G ;  and  may  again  be  restored  to  its  place  in  the  metal 
^mney,  F,  by  a  contrary  operation.  To  the  upper  part 
o(  the  metel  chimney,  F>  are  fixed  two  hooks,  j,^,  fig.  2$ 
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tke  lower  parts  of  which  are  bent  at  right  angles;  and 
have  each  an  hole  in  them,  r,  r,  the  use  of  which  wiU  be 
explained  hereafter.  By  these  hooks,  j^j,  the  whole  lamp 
and  its  reflectors  (whose  form  and  construction  are  more 
particularly  described  hereafter)  are  suspended  to  the 
cri9ss-bar>  I ;  which  has  the  part  represented  between  the 
said  hooks,  j,i,  curved  sideways,  as  well  to  prevent  its 
hindering  the  free  escape  of  the  heated  air  from  the  lamp^ 
as  to  determine  the  exact  position  in  which  the  saidhooks,j,jy 
must  be  placed  on  the  said  bar,  I ;  so  that  the  lamp  may  be 
suspended  in  the  middle  of  the  glass  vase,  J.  The  ends  oi 
the  cross-bar,  I,  are  bent  downwards  at  right  angles,  and  fit 
into  loops,  k,  ky  made  in  the  metal  rim,  K,  which  supports  the 
glass  vase,  J,  and  it  is  thereby  kept  in  a  proper  position. 
From  the  lower  part  of  the  metal  chimney,  F,  two  hooks,  /,  /, 
%»^>  project,  which  pass  through  two  holes,  I,  d,  in  the 
wing-refiectors,  L,  L,  and  thereby  support  the  extremiti^ 
of  the  said  reflectors,  which  are  nearest  to  the  metal 
chimney,  F ;  leaving  the  opposite  extremities  of  the  said 
reflectors  at  liberty,  to  be  elevated  or  depressed,  as  occasion 
may  require.  A  circular  portion  of  each  of  the  said 
wing-reflectors  is  <Mt  away,  at  the  extremities  nearest  lo 
the  said  metal  chinmey,  F ;  so  as  to  admit  it  to  pass  throiigfaj 
and  suffer  those  extremities  of  the  said  wing-reflectors" 
to  come,  as  nearly  as  possible,  in  contact  with  each  other; 
so  that  as  many  as  possible  of  the  rays  of  light  proceediag 
upwards  from  the  flame  of  the  lamp.  A,  may  be  inter- 
cepted, and  reflected  by  the  said  wing-reflectors,  L,  I^. 
Projecting  rims  or  ledges  are  also  formed  in  these  parts 
of  the  metal  chimney,  F,  for  the  wing-reflectors,  L,  L,  to 
rest  upon.  The  said  wing-reflectors,  L,  L,  have  also  fixed 
to  each  of  them  a  hook,  M,  M,  fig.  1, 3,  and  14,  having 
a  joint  at  n,  it,  and  a  female  screw  at  o,  o,  into  which* 
screw  the  hooks,  p,p;  with  the  lock-burs,  9,9,  and  these 
screwed  hooks,  p,p,  being  put  into  the  holes,  r,  r,  in  the 
hooks,  j'j  J,  before  mentioned,  complete  the  supports  or  sus- 
pensions of  the  wing-reflectors,  L,  L,  which,  by  means  of 
the  said  hookiBy  p,  pj  may  be  raised  or  lowered  4it  their 
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extremities,  which  are  the  farthest  from  the  metal  ichiiri- 
ney,  F,  and  so  as  to  direct  the  reflected  rays  of  light  pro- 
"ceeding  from  them,  either  more  horizontally,  or  upwards, 
or  downwards,  as  may  be  required.  When  the  wing- 
reflectors  are  brought  into  the  required  positions,  they  may 
be  retained  there,  by  means  of  the  lock-burs,  q,  q,  being 
brought  into  contact  with  the  jointed  hooks,  M,  M,  ato,  o, 
•fig.  2.  The  glass  vase,  J,  is  fitted,  with  its  cover,  N,  in  the 
(Usual  manner ;  and  is  held  in  the  iron  ring  of  the  lamp- 
iron,  by  means  of  three  or  more  metal  straps  soldered  to 
the  ring,  K,  two  of  which  are  shewn  at  s,  s.  In  the  bottom 
of  the  vase,  J,  is  an  opening,  large  enough  to  permit  a  man's 
hand  to  pass  through,  to  put  in  or  take  out  the  lamp.  A,  in 
•its  receptacle,  C.  The  vase  has  a  metal  rim,  O,  cemented 
»to  it ;  round  which  pass  two  projecting  ledges,  to  hold  the 
'moveable  metal  ring,  t,  t.  To  this  ring,  /,  t,  is  attached  a 
•hinge,  u,  of  a  plate  of  metal ;  or,  in  its  stead,  a  ring  filled  with 
a  piece  of  glass ;  which  serves  to  close  the  said  opening  or 
aperture,  and  is  capable  of  being  turned  round  to  any  posi- 
tion at  pleasure;  that,  when  hanging  down,  it  may  screen  the 
lamp  from  the  wind  whilst  it  is  lighted.  When  shut  up,  it 
h  retained  in  its  place  by  the  spring,  v ;  and  it  has  a  ring 
at  w,  by  which  it  may  be  pulled  open. 

We  have  been  thus  minute  in  our  description  of  the 
preceding  lamp  and  reflectors,  not  because  all  the  minute 
circumstances  of  its  construction,  as  we  have  described  it, 
are  equally  applicable  to  lamps  intended  for  every  purpose  ; 
•but  for  the  purpose  of  conveying  such  an  idea  of  the 
•objects  to  which  our  improvements  are  directed,  and  the 
mode  in  which  they  are  effected,  as  may  put  the  public 
in  the  fullest  possession  of  our  invention,  and  enable  them 
to  derive  every  possible  advantage  from  it,  when  the  term 
of  our  said  patent  shall  be  expired*. 

•  Shortly  after  this  patent  was  granted,  Bond  Street  was  brilliantly 
illuminated  by  these  lamps  and  reflectors,  and  only  one  lamp  employed 
where  two  had  been  before  used.  So  complete  was  the  light,  that  not 
mjily  could  the  features  of  persons  walking  on  the  foot-paths  be  known, 
but  also  those  of  the  company  passing  up  and  down  the  middle  of  the 
'ftreet  in  caniiqief. 
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.  Theaimexed  drawing,  No.  11.  plate 2^  represents  a  Lamp 
for  lighting  rooms,  halls,  or  other  places,  where  its  light  is 
wanted  to  be  equally  diffused  or  distributed  all  around  i(^ 
in  a  nearly  Jiorizontal  direction;  and  which,  therefore,  in^ 
stead  of  what  we  have  called  the  wing-reflectors,  belonging 
to  the  street-lamps,  has  a  circular  one. 

The  general  construction  of  this  lamp  is  very  analogous 
to  that  of  the  one  described  in  the  drawing  No.  I. ;  and 
the  same  letters  of  reference  Hkewise  apply  to  this.    We 
shall  therefore  have  only  to  point  out  the  diflferent  forms 
of  some  of  its  parts ;  jfor  instance, — The  body  of  the  lamp» 
A,  has  no  projecting  piece,  as  at  E,  (see  the  drawing  No.I.)  -; 
nor  is  there  any'recess  made  to  receive  it  in  the  receptacle, 
C,  and  E,  for  the  purpose  of  fixing  the  exact  position  of 
the  flame ;  it  being  quite  indifferent  which  way  it  is  situated, 
in  regard  to  the  circular-reflector.      The  receptacle  may 
have   a  vase   or  other  shape  given  to  it;  and  there  are 
several  holes  made  in  the  extremities  of  the  branches,  p,  p, 
descending  from  the  metal  chimney,  F,  (instead  of  one 
only,  as  in  the  drawing  No.  I.)  in  order  to  afford  an  oppor^ 
tunity  of  raising   or  lowering  the  ring,  E,  containing  the 
lamp.  A,  in  its  receptacle,  C ;  and  by  this  means,  placing  the 
flame  nearer  to,  or  farther  off",  from  the  circular-reflector,  Q ; 
and,  in  consequence  thereof,  causing  the  reflected  rays  of 
Ught  to  be  spread,  to  a  greater  or  lesser  extent,  round  and 
undejrneath  the  lamp  at  pleasure ;  and  when  the  desired 
situation  is  found,  it  may  be  fixed  there,  by  means  of  the 
two  pins  being  put  through  the  said  holes,  and  other  holes 
made  in  the  two  arms  of  the  suspending  ring,  E,  at  g,  g^ 
fig.  1.     The  lower  part  of  the  metal  chimney,  F,  is  also 
made  of  a  diflferent  form ;  not  being  shaped  like  that  shewn 
in  the  drawing  No.  I.  but  cylindrical,  with  a  ledge  or  rim 
projecting  outwardly  all  round  it,  for  the  circular-reflector, 
Q,  to  rest  upon.     The  places  of  the  two  metal  hooks,  j\j\ 
are  also  changed,  in  order  to  suflTer  the  said  circular-reflec- 
tor to  pass  over  them,  by  means  of  the  two  recesses  made 
in  each  side  of  the  circular  holes  in  the  centre  of  the  said 
jcircular-reflfsctor,  to   permit  the   shoulders. of  the  metal 
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4)rancheS|  h^  h^  to  pass  through  them,  and  thereby  caus* 
ing  it  to  rest  upon,  and  be  supported  by,  Ihe  said 
Jedge  or  projecting  rim  at  the  lower  part  of  the  metal 
x^himney.  By  means  of  the  two  metal  hooks,  jyjy  the 
whole  may  be  supported  underneath  a  metal  or  glass 
disk,  which  may.  prevent  the  smoke  from  injuring  the 
cieling. 

The  mode  of  regulating  a  part  of  the  air,  to  support  the 
combustion  of  the  material  employed,  is  yaried  in  this 
construction  ^the  cap,  r,  being  made  entire,  and  the  sUts  or 
Jioles  for  the  air  to  enter  at,  being  made  at  the  lower  part 
•of  the  tube,  C. 

This  lamp  may  be  suspended  and  inclosed  in  a  glass 
vase,  similar  to  that  shewn  at  J,  fig.lf  No.  I. :  but  when  it 
js  intended  to  be  used  within  doors,  the  said  glass  vase  is 
not  necessary  to  be  employed.  And,  more  especially,  by 
changing  the  construction  of  the  air-register,  C,  to  that 
shewn  by  figures  8  and  9,  in  this  drawing,  we  oblige  the 
air  to  pass  into  the  tube,  C,  upwards,  through  its  bottom, 
instead  of  sideways ;  and,  thereby,  prevent  the  flame  from 
being  disturbed  by  any  accidental  current  of  wind  which 
might  happen  to  arise. 

In  order  to  effect  this;  to  the  bottom  of  the  tube,  C,  is 
\fitted  a  plate  of  metal,  having  a  hole  in  its  centre  ;  and  one, 
two,  three,  jar  more  other  holes  round  its  circumference, 
with  spaces  between  them  equal  to  their  diameters ;  and 
another  similar  plate  of  metal,  having  like  holes  and  spaces 
made  through  it,  is  placed  either  above  or  below  the  first- 
described  plate :  and,  by  means  of  an  axis,  which  passes 
(through  the  said  plate,  and  is  fixed  to  the  second  plate, 
and  terminates  below  in  a  stud  or  knob,  this  last-men- 
tioned plate  can  be  turned  round,  so  as  to  shut  or  open  the 
said  holes,  and  thereby  suffer  more  or  less  air  to  pass 
through  them,  as  may  }3e  required.  In  fig.  2,  Q,  is  a  plan 
of  tlie  circular-reflector,  having  the  two  recesses  made  on 
each  side  the  central  hole ;  and  figures  3,  4,  5,  and  6, 
Q,  Q,  exhibit  four  different  sections  through  the  centres  of 
circular-reflectors ;  intended  to  shew  some  of  the  variations 
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made  by  us  in    our  reflecting  curves,   according  to   the 
different  purposes  they  are  intended  to  answer. 

Fig.7  represents  a  Table  Lamp  for  domestic  or  other  piup- 
poses ;  which,  likewise,  having  several  of  its  parts  made  simi- 
lar to  those  of  the  lamp  last  described, — and  the  same  letters 
of  reference  applying  to  them, — it  will  be  needless  to  do  more^ 
than  to  point  out  the  variations  to  fit  it  for  thelibovepurpose^ 
which  are  as  follow : — The  receptacle,  C,  containing  the 
body  of  the  lamp,  A,  made  similar  to  that  in  fig.  1,  just 
described,  has  its  tube  made  longer,  in  order  to  elevate  the 
flame  above  the  table.     To  the  lower  part  of  it,  a  pedestal^ 
R,  is  attached,  in  order  to  enable  it  to  stand  upon  a  table  or 
other  proper  support;  and  the  mode  of  regulating  part  of  the 
lur  to  affect  the  combustion  of  the  oil,  or  other  combustible 
substance  employed,  is  by  means  of  a  moveable  ring,  S,  which 
is  fitted  to  the  lower  part  of  the  tube  ;  having  holes,  with 
spaces  between  them,  equal  to  their  diameters,  made  in  it ;  and 
the  lower  part  of  the  tube  having  likewise  similar  holes  and 
spaces  made  in  it,  to  correspond  with  those  in  the  ring ;  so 
that,  by  turning  the  ring  a  little,  either  one  way  or  the  other; 
more  or  less  air  may  be  admitted  as  required,  as  in  the 
other  lamp  lastly  described.      At  T,  are  shewn  two  metal 
branches,  which  are  fixed  to  the  circular-reflector,  Q ;  whose 
lower  parts  being  received  into  two  loops,  made  in  the  re- 
ceptacle, C,  support  the  said  reflector ;  and  this  also  keeps 
the  glass  chimney  from  falling.   But  when  the  lamp  is  used 
without  the  reflector,  the  glass  chimney  must  be  kept  in  its 
situation  by  means  of  the  ring,  connected  with  a  proper 
branched  metal  support  (shewn  by  the  dotted  lines),  the 
two  ends  of  which  fit  into  the  said  two  loops  in  the  side 
of  the  receptacle,  C.     The  lower  part  of  the  glass  dome 
or  chinmey,  D,  is  kept  in  its  situation,  upon  the  flat  top  of 
the  body  of  the  lamp.  A,  by  means  of  three  or  more  metal 
pins,  fixed  to  the  said  body ;   two  of  which  are   shewn 
at  d^  df,  and  which  apply  themselves  to  the  outside  of  the 
fiaid  glass  dome  or  chimney,  D. 

\To  be  continued^] 


•  •  (14) 

II. — Specification  of  the  Patent  granted  to  William 
Brockedon,  of  Poland  Street,  in  the  County  of  Mid- 
dlesexy  Gentleman  ^  for  his  Invention  of  certain  Improve- 

;      fnentsin  Wire-Drawing, — Dated  20th  September^  1821, 

I,  the  said  VWlliam  Brockedon,  do  hereby  declare^  that 
the  nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  are  particularly  described 
and  ascertained  in  apd  by  the  following  specification 
thereof — that  is  to  say : 

Instead  of  the  usual  mode  of  drawing  cylindrical  wire, 
through  holes  made  in  plates  of  steel,  iron,  or  other  metals» 
or  compositions  of  metals ;  I  make,  or  cause  to  be  made, 
by  drilling  or  polishing,  in  the  usual  methods  employed  by 
lapidaries,  &c.  cylindrical  or  conical  holes,  with  their  ex- 
tremities rounded  off,  through  diamonds,  sapphires,  rubies, 
chrysolites,  or  any  other  fit  and  proper  hard  gems  or 
stones ;  which  I  mount  or  set  in  blocks,  frames,  or  plates 
of  metal,  or  other  fit  substances,  proper  for  fixing  or 
isecuring  them  for  use ;  and  the  metals,  or  composition  of 
metals,  to  be  made  into  wire,  are  to  be  drawn  through  these 
holes,  in  the  usual  manner  of  wire-drawing.  The  wire  may 
be  drawn  through  either  end  of  the  hole ;  but  I  prefer 
entering  it  at  the  smallest  end,  and  drawing  from  the 
larger  end  of  the  holes  ;  because  the  gems  or  stones  will 
present,  in  this  direction,  a  firmer  resistance  against  the 
action  of  Ae  wire,  in  drawing. 

The  holes  in  these  gems/  or  stones,  must  be  of  succes- 
sive sizes,  according  to  the  nature  of  the  metal,  or  com- 
position of  metals,  to  be  drawn  into  wire  through  them ; 
and  by  which  the  wire  is  reduced,  as  in  the  usual  way. 

The  wire  may  be  of  iron,  steel,  brass,  copper,  silver,  gold, 
platina,  copper  silvered  or  gilt,  or  silver  gilt ;  or  any  other 
metal,  or  composition  of  metals,  fit  or  proper  to  be  made 
into  wire. 

I  do  not  point  out  any  particular  manner  of  adjusting 
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the  blocks^  plates,  or  frames,  for  the  piH*pose  of  drawing 
wire ;  as  that  will  be  left  to  the  judgment  and  discretion  of 
the  workmen  usually  employed  in  wire-drawing;  the 
object  of  my  invention  simply  being — the  substituting  of 
perforated  gems,  or  stones,  for  making  round  wire ;  in 
place  of  holes  made  in  metal  draw-plates ;  as  they  afford 
the  means  of  making  each  wire,  so  drawn,  more  perfectly 
equal  and  cylindrical  throughout  its  whole  length,  owing  td 
the  hard  substances,  in  which  the  holes  are  made,  resisting 
the  friction  of  the  metal,  in  passing  through  the  holes ; 
whilst,  at  the  same  time,  the  holes  themselves  are  lei^s 
liable  to  become  galled  or  enlarged  by  the  wire  in  passing 
through  them,  than  when  made  in  metal  plates. 


ilL — Specification  of  the  Patent  granted  to  George  Fre- 
derick Hagner,  late  of  Philadelphia^  now  of  the 
Adelphiy  in  the  County  of  Middlesex^  Gentleman ;  for 
certain  Improvements  in  the  Art  of  making  the  Pigments^ 
commonly  known  by  the  names  of  White  Lead,  and  Fer- 
digris. — Dated  27th  January,  1818. 

I,  the  said  George  Frederick  Hagner,  do  hereby  declare^ 
that  my  said  improvements  in  the  art  of  making  the  pig- 
ment, commonly  known  by  the  name  of  white  lead,  con- 
sists in  the  use  of  a  machine  or  machines  for  granulating 
lead ;  and  which  said  machine  may  be  a  revolving  cylinder, 
or  other  proper  vessel,  turning  upon  axles,  and  baving  an 
opening  at  one  end  of  it,  into  which  melted  lead  may  be 
poured:  and,  after  being  granulated,  by. the  rotary  action 
of  the  machine,  may  be  readily  discharged,  by  causing  the 
vessel  to  be  inverted,  or  the  opening  at  the  end  of  it  to 
be  tiu'ned  downwards ;  this  may  be  effected  in  various  ways, 
not  necessary  to  be  particularly  described ;  and  the  lead, 
so  granulated,  may  be  afterwards  used  with ,  advantage  in 
the  manufacture  of  white  lead. 
My  said  improvement  in  the  art  of  making  verdigris. 
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WDimtk  m  the  use  of  a  macliine,  or  machines,  which  may  be 
'%  leyobring  vessd  or' vessels,  turning  upon  axles ;  or  other 
]iroper  vessels  capable  of  receiving  an  alternating  motion, 
or  of  being  agitated ;  as  also  of  fixed  vessels,  in  which  agi- 
tators miiy  be  put  into  motion.  Into  any,  or  either,  of  these 
vessels,  I  put  copper,  in  a  state  of  division,  the  more  minute 
the  better:  and  I  add  to  the  copper,  pyroligneous  acid, 
vinegiar,  or  other  acetic  or  acetous  acid ;  and  either  mixed 
with  water,  or  not,  so  as  that  the  copper  shall  only  be  par- 
tially covered  by  the  liquid ;  and  I  cause  the  ssune  to  be 
put  into  continual  agitation,  by  any  proper  first  mover,  so 
as  to  present  fresh  surfaces  of  the  metal  to  the  acid,  and 
to  abrade  or  rub  off  those  parts  of  it  which  may  be  suf- 
ficiently oxided. 

In  case  the  vessel  or  vessels  be  wholly,  or  in  part,  closed; 
I  introduce  carbonic  acid  gas,  during  the  operation  of 
the  machine ;  and  I  continue  the  process  for  a  greater  or 
lesser  period,  or  until  the  verdigris  is  formed ;  when  it 
may  be  withdrawn  from  the  vessel  or  vessels,  and  finished 
for  use. 


XSr ."^Specijication  of  the  Patent  granted  to  William 
EvETTS  Sheffield,  of  Somers  Town,  in  the  Parish  of 
Saint  Pancras,  and  County  of  Middlesex,  Gentleman ; 
for  an  Improved  Apparatus  and  Fumacesyfor  separating 
Metallic  and  other  Substances  from  their  Ores,  or  what- 
evej^  Mattel's  may  he  combined,  united,  or  mixed  with 
themf;  and  in  the  application  of  the  same.—^Dated 
3lst  Oct.  1812. 

WITH  FOUR  PLATES* 

I,  the  said  William  Evetts  Sheffield,  do  hereby  declare, 
that  the  nature  of  my  said  invention,  and  the  manner  in 
which  the  same  is  to  be  performed,  are  particularly  de- 
scribed and  ascertained  in  manner  following ; — that  is  to 
say :  First,  my  said  improved  apparatus  doth  consist  of 
two  portions  or  parts ;  namely,  one  portion  or  part  thereof 
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b  called  lah  air-conductor ;  and  is  to  be  applied  to,  or 
constructed  in  and  along  with,  a  furnace  or  furnaces ;  and 
to  be  therewith  used,  for  the  purpose  of  introducing,  into 
direct  contact  with  the  ores  or  other  materials  to  be  ex^ 
posed  to  the  action  of  heat  in  the  said  furnace  or  fur«* 
naeesi  atmospheric  air,  or  any  other  gas  or  elastic  fluid, 
which  may  be  found  or  considered  to  be  useful  in,  or  as  to 
the  treatment  of,  the  said' ores  or  materids;  as  more  par^ 
ticularly  is  hereinafter  shewii.  And  also,  namely,  6nh 
other  part  or  portion  thereof,  which  is,  an  improved  pot 
or  vessel,  for  the  beneficial  separation  of  zinc,  in  the 
metallic  state  of  the  ore.  And^  Secondly,  my  said  furnaces 
are  constructed  for  the  like  purpose  of  beneficially  sepa- 
rating metallic  zinc^  and  other  substances,  from  the  ores 
thereof  And  the  same  are  specially  set  forth  and  ex- 
phuned  in  and  by  the  drawings  hereunto  aniiexed. 

fig.  1,  plate  III.  represents  the  vertical  section,  and 
fig.  S,  the  plan,  of  a  reverberatory  furnace,  to  which  my 
Said  air-conductor  is  adapted ;  and  the  said  conductor 
afibrds  an  aperture,  expressly  fitted  dnd  adapted  for  in-^ 
troducing  the  external  air,  over  Itnd  above,  and  in  addi- 
tion to  the  air  which  passes  through,  and  is  deprived  of 
oxygen  by  the  fuel.  And  the  said  dir-donductor  may  be 
^lac^  in  any  part  of  the  fbrnace  best  suited  tb  the  nature 
of  the  operations  to  be  performed  therein :  but,  in  thel 
present  drawing,  it  is  represented  in  that  part  of  the  fur^ 
nace  called  the  bridge,  which  is  best  suited  for  the  rever- 
beratory furnace,  because  the  a^tmospheric  w  ficom  the 
conductor  will  be,  by  that  means,  directed  over  thd  mate- 
rials spread  on  the  bottom  of  the  furnace^  into  the  stack 
or  chimney  at  the  other  end.  But  in  the  furnace  for 
making  red  lead,  the  air-conductor  should  be  placed  in 
the  back  wall,  or  opposite  the  door  or  entrance  of  the 
furnace.-  And  in  the  said  figures  1  and  @,  the  letter  a 
represents  the  tube,  or  leading  part  of  the  air-conductor ; 
and  I,  the  aperture  or  mouth  of  the  same;  which  aperture 
may  be  made  wide  in  its  horizontal  dimensions,  in  order 
to  spread   the   air ;   o  c,   is  the  hearth  or  floor  \  d,  th6^ 
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chimney ;  e,  the  ash-hole  and  fire-place^  And  I  do  aOow^ 
admit,  or  regulate,  as  may  he  required,  die  introduction  of 
air,  hy  means  of  a  cock,  ox  register,  or  slider,  or  othet 
similar  piece  or  construction,  appUed  to  or  forming  part 
of  the  said  apparatus  *• 

*«*  Ju  apology  may  be  neceaary  to  out'  Riaden  fbr  hreakimg  ojf 
in  the  mUUOe  of  an  Arttde.  Th^  wilt  perceive  that  it  is  the  ka$t  of  two 
/BvOs^  to  confine  the  letter-pretoU'ihe  iame  Number  which  contains  tko 
Plates*     The  same  remark  applies  to  Article  I. 


V. — Specification  tjf  the  Patent  gf anted  to  Georoe  JShoo- 
BRiDOE,  of  Hounsditch,  in  the  City  of  London^  Woollen 
Draper}  and  William  Shoobridge,  of  Marden^  in  the 
County  of  Kent,  Farmer ;  for  a  Substitute  for  Flax  and 
Hemp,  andforManufacturing  the  same  for  all  purposes  for 
which  Flax  and  Hemp  are  used. — Dated  5th  Feb.  1 820.  - 

We,  the  said  George  Shoohridge  and  William  Shoohridge^ 
do  hereby  declare,  that  the  nature  of  our  said  inventioii 
and  the  manner  in  which  the  same  is  to  be  performed  are 
particularly  described, and  ascertained  as  follows;  that  in 
to  say :  Our  saicl  substitute  for  flax  or  hemp  is  tjt^  fibrous 
substance  which  nature  produces  between  the  pith  or  core 
and  the  outer  bark  or  rind  of  the  hop-bind ;  and  the  said 
jSibrous  substance  is  separated  from  the  said  pith  or  core^- 
and  firom  the  said  bark  or  rind ;  and  is  Manufactured  or 
made  £it^^for  the  purposes  to  which  flax  or  hemp  are 
appliedl^d^'the  following  manner :— First,  we  take  the  hop* 
binds  in  tlieir  green  state,  immediately  after  the  hops  hav« 
been  gathered ;  and  we  cut  them  into  lengths  of  about 
four  feet  (or  more  or  less) ;  and  when  so  cut  into  lengths, 
we  tie  them  up  in  bundles  of  any  size  convenient  to  be 
handled,  and  not  too  large  for  the  depth  of  the  water  into 
which  they  are  to  be  immersed,  as  hereafter  described. 
The  sooner  this  is  done,  after  the  hops  are  gathered,  the 
better,  as  the  difficulty  of  afterwards  separating  the  fibrous 

*  For  the  application  of  this  patent  air-conductor  to  the  purpose  of 
consuming^  smoke^  see  Article  IX. 
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Jp^rt  is  increased^  if  the  hop-binds  are  suffered  to  dry 
befote  llie  process- commences.  Secondly,  the  said  bundles, 
witbbut  suffering  them  to  dry,  are  to  be  immersed  in  hot 
llr  boiling  water,  in  ves^ls  of  sufficient  capacity,  and  kept 
in  hot  or  boiling  wat^r  till,  on  the  trial,  the  fibrous' of 
flaxy  part  is  found  to  separate  easily  from  the  pith  or 
botre  ^  or^  which  is  a  more  ^gpomiqil  method  than  that 
which  we  liisually  follow^  the  stMJ  bundles  of  hop-binds,  cut 
into  lengths  as  aforesaid,  ^r^  immersed  in  running  or 
In  standing  i^ater,  the  softer  the  water  is  the  better  it 
answers,  and  are  kept  under  the  saiiie  by  stotled  or  weights 
laid  upoti  them  till^  on  trial,  it  was  [is]  found  that  the 
iSbrous  or  flaxy  part  can  be  easily  stripped  from  the  pith 
or  core.  This  is  seldotii  eilbcted  in  less  than  eight  days| 
and  sometimes  it  requires  two  of  three  week9>  according 
te  the  hops  have  been  suffered  tcf  remain  ungathered  for 
ft  longer  or  a  shorter  time  by  fairourable  or  urifarourable 
Ireather,  and  depending  also  on  the  quality  of  the  water  iii 
which  the  bundles  are  immersed.  Thirdly^  when  the 
steeped  hop-binds  are  found  ready  fbr  the  process^  the 
fibrous  Or  flaxy  substance  id,  along  with  the  outer  bark  or 
rind,  iSleiMerated  from  the  pith  or  c6re  in  the  following 
inanner: — posts,  or  benches,  of  heights  conyenient  for  thfJ 
iriei^  women,  and  children  employed^  are  provided;  intd 
diese  ar0  driven  iron  nails  in  pairs,  dr  pieces  of  iron  iil 
purs,  presenting  afigular  edges  in  such  a  inanner,  that  thd 
tops  of  the  said  nails  bf  bi^ces  of  iron  sliall  stimud  a  few 
inches  above  the  posts  or  benches  in  which  they  are 
&stened,*  and  be  closfe  at  the  bottom,  and  a  little  open  at 
fhe  top  of  each  pair,  §binething  like  the  letter  V ,  but  not 
J90  wide  in  proportion  in  the  tipper  opening.  To  these 
tiaira  of  nails,  or  pieces  of  iron,  we  give  the  name 
of  strippers^  and  they  ate  iised  as  follows : — the  work- 
people take  the  pieces  of  hop-bihd  by  one  end,  one  or 
two  pieces  at  a  time,  and  placing  thein  in  the  strippers, 
which  they  enter  to  a  greater  or  less  depth,  according  to 
their  respective  sizes  or  diameters,  the  work-people  draw 
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them  through  the  stripperSi  mor^  or  less  often,  till  thd. 
fibre  and  bark  is  [are]  stripped  from  the  pith  or  corey  ancf 
drawn  up  in  balls  or  lumps  at  the  back  [backs}  of  the 
strippers.  Fourthly,  the  said  balls,  or  lumps  of  fibre  ^nd 
bark,  are  taken  off  from  the  back  [backs]  of  the  strippers 
as  quickly  as  they  are  produced,  by  women  or  children, 
whose  btlsiness  it  is  to  dimw  them  out  again  into  length 
[lengths]  with  their  fingers^  and  to  lay  them  down,  iti  order 
that  they  may,  when  dried,  as  hereafter  directed,  be  iti  a 
fit  state  for  the  subsequent  manipulations.  Fifthly,  when 
the  fibre  and  bark  have  been  disentangled  from  the  lumpy 
state  in  which  they  are  found  at  the  back  [backs]  of  the 
strippers,  and  brought  into  longitudinal  arrangement,  they 
should  be  taken  up  in  convenient  handfuls,  and  rinced  m 
water  to  separate  as  much,  as  can  in  this  way  be  separated, 
of  the  vegetable  gluten  or  mucilage  which  adheres  to  the 
fibre.  Sixthly,  the  fibrous  or  flaxy  material  thus  separated 
from  the  pith  or  core,  and  rinced  or  washed,  as  has  been  di* 
rected,  is  to  be  spread  out  to  dry  in  the  sun  and  air ;  or,  if  the 
weather  be  unfavourable,  on  hurdles  or  any  kind  of  shelves 
made  under  sheds,  or  it  may  be  dried  by  stoves  or  on 
kilns.  The  sooner  this  is  done  the  better.  Seventhly, 
when  thoroughly  dry,  the  fibrous  material  is  beaten  by  the 
hand  with  mallets,  batons,  or  rods,  or  any  other  means, 
for  the  purpose  of  breaking  and  reducing  the  bark  or  rind 
that  still  adheres  to  it  to  a  state  of  powder ;  a  great  part 
of  which. may  then  be  shaken  from  the  flaxy  fibre,  which 
is  then  ^  be  dressed  by  hackling,  or  all  or  any  of  the 
usual  means  employed  to  dress  and  prepare  hemp  or  flax, 
for  the  different  purposes  of  manufacture.  Eighthly,  when 
we  wish  to  obtain  the  fibrous  substance  in  its  longest  state, 
which  is  more  useful  for  some  purposes  of  manufacture  ; 
then,  instead  of  drawing  the  steeped  hop-binds  through* 
the  strippers,  as  before  directed,  we  cause  the  work-people 
to  peel  off,  by  hand,  the  fibrous  substance,  with  its  rind, 
which  is  then  to  be  dried,  and  afterwards  beaten  and 
dressed  as  before  directed.     We  have  only  further  to 
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remark,  that  we  do  not^  by  any  thing  before  stated,  mean 
to  claim  as  our  invention  or  discovery,  that  nature  pro- 
duces a  fibrous  flaxy  substance  around  the  pith  or  core 
of  the  hop-bind,  that  fact  having  been  long  known,  and 
the  hop-bind  having  in  consequence  been  applied  to  the 
purpose  of  making  coarse  paper,  and  perhaps  to  other 
uses*  ;  but  only,  and  exclusive^,  that  the  said  fibrous  or 
flaxy  matter,  when  properly  separated  from  the  pith,  and 
properly  dressed,  may  be  brought  to  that  state  of  fineness 
and  purity  which  shall  render  it  a  fit  substitute  for  flax  or 
hemp ;  and  that  this  may  be  effected  by  the  means  before 
described* 


VI. — On  Substitutes  for  Hemp  and  Flax,  and  on  Manufac- 
turing Cloth  from  Hop-Bindsf. 

In  the  year  1760,  the  Society  offered  premiums  for  making 
cloth  from  hop  stalks  or  binds,  and  subjoined  to  the  adver- 
tisement some  directions  to  be  pursued  in  preparing  the  stalks, 
and  obtaining  the  fibres  in  a  fit  state  for  manufacturing. 
No  proper  claim  was  ever  made  for  these  premiums  :  but 
as  the  want  of  success  seems  to  have  arisen,  not  so  much 
firom  the  impracticability  of  doing  it, — the  practice  being 
known,  and  in  use  in  Sweden, — as  from  the  want  of  proper  in- 
fonnation  respecting  the  conducting  the  process ;  it  has  been 
judged  proper  to  print  tfie  following  letter,  which  may  serve 
to  stimulate  ingenious  persons  to  make  fin*ther  tridi  of  a  ma* 
terial  produced  in  such  great  quantities  in  this  kingdom, 
and  hitherto  employed  to  no  profitable  purposes ;  and,  as 
a  still  greater  inducement,  the  Society  have  again  offered  a 
premium  for  the  making  cloth  firom  hop-stalks. 

The  process  alluded  to  in  the  following  letter,  was  pub- 
lished by  the  Society  in  1760,  as  follows: — 

*  See  the. following  Article. 

•|-  From  Vol.  III.  of  the  Transactions  of  the  Society  for  the  £ncou<« 
XBgement  of  Arts,  Manufactures,  and  Commerce,  page  139. 
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*'  The  hop-iitalks  or  binds  are  to  be  coUectecl  in  autumn, 
"  put  into  water,  and  covered  therewith  the  w]iole  wint^t; 
^*  in  March  'they  are  to  be  taken  out,  dried  in  a  stove, 
^and  dressed  as  flax.  The  prepared  filaments  will  b^ 
f  fine^  soft,  and  white,  and  may  be  spun  into  doth :  hop-s 
^  stalks  require  a  longer  ^pqe  to  rot  than  flax ;  and  if  not 
^  compleibtf  macerated,  ''iti  yrooiy  part  will  not  separt^fei 
J*  nor  the  clqth  prove  white  or  ftne.** 

But  these  directions  having  been  fonnd  inadequate  to 
the  purpose  intended,  the  Society,  in  some  subsequent  pub* 
lications,  ad^le^  the  following  nofa  bene  tq  their  advertise^ 
inents :— •  • 

**  It  not  bein|g  ei^ctly  kpown  bow  long  time  the  hop-bindsi 
**  require  tp  be  steeped  in  water,  in  the  mapper  hemp  is, 
'*  in  order  tp  separate  the  fibrous  pa^rts  from  the  rest;  it  is 
**  recommended  tq  fhe  candidates  for  the  premium  to  exa- 
^*  mine  th6  }^qp-binds,  from  time  to  time,  during  their  steep- 
"  ing,  and  tp  take  them  out  before  the  ^bres  appear  to  be 
^'  too  much  weakened  for  the  use  intended;  tfaiey  are  then 
^^  to  be  dried  on  a  kOn,  or  in  some  otiher  way ;  and  it  is 
^^  required  of  eacli  candidate  tq  produce  to  the  Spciety  an 
f '  exact  apcpi^it  pf  the  manner  ^  trefMing  the  )ipp-bi|^ds.'* 


glR^  fjondan^  December  14,  1761. 

fibving  attempted  the  making  cloth  from  hop- 
Stalks,  in  pursuance  of  the  premium  and  process  published 
by  the  Society,  I  have,  by  desire  of  several  ^lembers,  left 
fioine  specimens  of  the  manufacture  with  the  Registrar, 
I  beg  leave  to  trouble  you  with  an  observaticxi  or  two,  that 
may  be  proper  to  be  attended  to  if  this  subject  shoul4 
figain  be  taken  into  consideration. 

First,  That  the  said  specimens  are  sufficient  to  evince 
fhat  hop-binds  will  afford  a  material  for  making  cloth* 

^ecqndly,  ^hat  the  species  of  cloth  intended  to  be  made 
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from  die  material  producedy  would  answer  Very  well  die 
purpose  of  fine  sackings  iand  coarse  bagging  for  hops. 
.  Thirdly,  That  the  sole  cause  of  my  not  producing  a 
strcmger  material,  and  a  sufficient  quantity  to  have  en* 
titled  me  to  the  premium  proposed,  was^  that  the  material 
was  too  long  immersed  under  water>  and  its  texture  was 
thereby  destroyed.  ,.  ^-^ 

. ;  Fourthly,  That  such  bind^V^^  I  took  occdif<)iially  from 
the  large  quantity  I  had  put  to  soak;  at  the  end  of  about 
six  weeks  or  two  months,  aSbrded  filaments  sufficiently 
fine  and  strong  for  any  purpose. 

Fifthly,  That  the  time  necessary  to  reduce  the  inner 
substance  of  the  hop-binds  to  a  fitness  for  use  by  macera^ 
tion,  will  absolutely  decay  the  outer  coat,  as  appears  from 
those  which  have  continued  under  water  above  a  year. 

My  attempts  and  endeavours  in  this  matter  fall  very 
short  of  the  success  and  perfection  hoped  for  by  the  So«> 
ciety  and  myself,  and  allow  me  no  pretence  for  claiming 
the  premium  proposed. 

I  am,  Sir, 
Your  most  obedient  humble  Servant^ 

H.  COOKSEY, 

To  Dr.  TemplfhuMy  Secretary  to  the 
Society  for  JSncouragement  ofArts^ 
Manu/acturesy  and  Commerce. 


The  following  extracts  from  the  Ninth  Volume  of  the 
Transactions  of  the  Society  for  the  Encouragenpient  of  Arts, 
Manufactures,  and  Commerce,  will  shew  their  further  endea* 
Tours  to  bring  this  important  manufacture  into  general  use. 
In  the  Preface  to  that  volume  we  find  the  fi)llowing  observa- 
tions :— «'^  In  the  class  of  Manufactures,  a  claim  has  been 
*^  made,  and  the  premium  adjudged,  for  manufacturing  a 
*^  quantity  of  cloth  from  hop-stalks.  It  is  many  years  since 
*'  the  Society  received  information  that  the  stalks  or  binds ' 
**  of  the  hop  furnished  a  material  for  a  strong  and  useful 
**  dotbi  and  that  they  were  employed  for  th^  purpose  in 
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**  Sweden.  As  one  main  intention  of  this  Institution  is  to 
*^  convert  refuse  materials  to  useful  purposes,  the  endea« 
**  vouring  to  establish  a  manufacture  of  cloth  from  hop- 
'^  stalksi  which  have  hitherto  been  considered  as  fit  only 
♦*  for  fuel,  or  the  dung-hill,  may  well  be  deemed  a  matter  ^ 
^*  national  importance. 

**  The  twenty-five  yards  of  cloth  produced  in  claim  of 
^  the  preioiDmi  were,  as  nqpit  be  expected  at  the  com- 
♦*  mencement  of  a  manufacture,  of  a  coarse  kind,  fit  for 
♦*  sacking,  hop-bagging,  or  other  inferior  uses ;  but  a  small 
**  piecey  shewn  by  the  same  candidate,  finer  spun  and  closer 
♦*  woven,  gave  reason  to  believe,  that,  by  due  management,  a 
'*  cloth  may  be  formed  from  these  stalks  applicable  to  many 
^  useful  pirposes.  If  on  further,  trial  this  should  prove 
"  true,  the  public  will  see  another  benefit  arise  from  the 
^  continued  and  well-directed  premiums  offered  by  the 
'*  Society ;  from  whose  endeavours  and  perseverance  many 
^t  of  the  improvements  that  have  taken  place  of  late  years 
"  must  be  allowed  to  have  proceeded." 

In  the  class  of  Manufactures  is  the  following  comipunicft- 
tion,  page  143 : — 

In  consequence  of  information  received  many  years  since, 
that  a  strong  cloth  was  made  in  Sweden  from  hop-binds,  a 
premium  was  offered  by  the  Society  for  preparing  that  uia- 
terial,  hitherto  a  refuse  one,  and  manufacturing  it  into 
thread  and  cloth  in  these  kingdoms.  At  length  the  object 
has  been  accomplished ;  and  a  claim  being  this  year  made, 
and  proper  samples  and  certificates  produced,  the  pre- 
mium. Twenty  Pounds,  was  adjudged  to  Mr.  John 
LocKETT,  whose  account  of  the  manner  of  manufacturing 
the  hop-binds  is  contained  in  the  following  letters  :rs- 


Donninglon,  nepr  Newhury*  BerJks^ 
DIH,  December  12,  1790. 

I  herewith  send  to  the  Society  for  the  Encourage* 
meiit  of  Art8>'  ManufisMstiures,  and  Commerce,  a  piece  of 


and  rrmnufdcturing  Cloihjrom  Hafhlinds.  S5 

Ao&i  made  from  hop-stalks,  in  idaim  of  the  premimn  for 
that  airticle:  the  cloth  would  have  been  eyener,  if  time  had 
permitted  me  to  have  examined  the  material,  and  the  pro* 
per  mode  of  preparing  it 

I  am.  Sir,  your  humble  servant^ 

John  Lockett, 

Manufacturer  of  Linen  and.  Cotton* 
Mr^  More,  '     • 


{SiRy  Jhrniingiofh  Jan,  30,  1791* 

Agreeable  to  the  request  of  the  Gentlemen  of  the 
dommittee  cf  Manufactures,  I  have  sent  my  method  of 
working  the  hop-stalks,  though  far  from  thinking  it  per- 
fect :  they  were  cut  in  lengths,  of  about  two  or  three  feet, 
put  into  a  furnace,  in  which  was  some  lie  that  had  boiled 
linen  in  for  bleaching ;  then  boiled  till  the  rind  separated 
from  the  stalk  easily.  When  cool,  they  stripped  so  freely, 
that  children  might  do  it ;  and  the  yield  was  great,  in  pro- 
portion to  the  quantity  of  stalks.  I  then  followed  the  same 
method  as  in  working  hemp  or  flax ;  but  I  find  it  much 
more  stubborn  than  either,  therefore  not  so  well  adapted 
for  fine  cloth ;  and  the  fibres  are  so  united  with  an  ad- 
herent matter,  that  they  do  not  easily  separate ;  but  for 
sacks,  cordage,  &c.  it  may  be  of  great  service. 

I  had  some  of  it  hackled  while  it  was  wet,  soon  after 
taken  oflF;  but  it  did  not  separate  the  fibres.  Carding 
seems  to  work  it  best,  and  make  it  like  cotton.  Of  the 
piece  of  cloth  I  have  sent,  the  warp  is  hackled,  and  the 
woof  carded.  I  am  now  going  to  prepare  some  more,  and 
will  send  you  some  of  it  in  its  different  states,  which  will 
be  a  proof  that  what  I  have  sent  is  really  from  hop-stalks ; 
but  if  that  should  not  be  a  sufficient  proof,  I  will  send  the 
deposition  of  the  persons  who  wrought  it  The  colour  of 
it  is  natural,  and  it  is  so  impregnated  with  it,  that  I  believe 
it  will  not  bleach  without  great  difficulty,  which  I  intend  to 
try  this  spring. 

Th^  liquor  the  stalks  were  boiled  in  was  so  strongly 
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coloured,  diat  I  thought  it  might  be  of  some  use  in  dying*. 

I  have  now  Yoritten  the  little  I  know  about  hop-stalks^  and 

jam  ready  to  answer  any  questions  to   the  best  of  my 

knowledge. 

I  am.  Sir,  your  humble  servant, 

John  Lockett, 
Mr.  More. 


We  the  undersigned,  William  Harris,  of  the  tithing  of 
Donnington,  in  the  parish  of  Shaw,  in  the  county  of  Berks, 
flax-dresser,  and  Matthew  Deale,  of  the  sam:e  place,  weaver, 
servants  and  workmen  of  Frederick  Cowslad,  of  Donning- 
ton, aforesaid,  esq^  under  the  direction  and  inspection  of 
John  Lockett,  of  the  same  place,  linen-manufacturer  and 
.^aper,  do  make  oath,  and  say : 

That  during  the  months  of  October,  November,  and 
December  last,  they  (with  others)  pealed  the  rind  off  a 
.quantity  of  hop-vines,  at  Donnington  aforesaid,  having  first 
boiled  the  same  for  that  purpose,  and  afterwards  dressed 
it  in  the  manner  of  flax ;  which  hop-vines  were  afterwards 
Kpun  into  thread,  by  divers  persons  in  the  said  tithing  of 
Donnington,  who  these  deponents  daily  saw  at  work 
thereon,  imtil  the  same  was  put  into  the  loom. 

And  this  deponent,  the  said  Matthew  Deale,  maketh 
oath,  that  he  did  afterwards  weave  the  said  thread,  so  made 
of  hop-vines,  into  a  piece  of  cloth,  of  the  colour  of  tanned 
leather,  which  the  said  Matthew  Deale  aft^erwards  deli- 
vered with  his  own  hands  to  the  carrier  in  Newbury,  in 
order  to  be  conveyed  to  the  Honourable  Society  esta* 
blished  for  the  encouragement  of  Arts  and  Sciences. 

And  both  these  deponents  make  oath,  and  say,  that  the 
said  piece  of  cloth,  containing  twenty-five  yards  in  length, 
was  daily  seen  by  them  while  spinning ;  and  also  in  each 
Other  s  hands ;  and  that  it  was  made  wholly  of  hop-vines, 
without  any  mixtiure  or  composition  whatever,  and  with* 

*  Hops  are  now  lar|^ljr  used  in  dying'^-EDiToa. 
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out  any  fraud  or  erD  practice,  with  a  view  to  obtain  the 
bounty  ofiered  by  the  said  Society* 

WiLiiiAM  Harris. 
Matthew  Dealb. 
Sworn  before  roe,  one  of  his  Majesty's 
justices  of  the  peace  for  the  county 
of  Berks j  die  17th  day  of  February, 

1791,  C.  DUNDAS. 


yiL-^An  Essay  on  the  Devastation  of  the^GumSj  and  the 
Alveolar  Processes.  By  L.  Koecker,  Esq.  Dentist^  Ho^ 
norary  Member  of  the  Philadelphia  Medical  Socieiyy  &€J^ 

This  disease,  I  suspect,  is  far  from  being  accurately  under- 
stood, and  is  generally  supposed  to  be  incurable.  The  M> 
marks  which  I  am  about  to  offer  on  it,  are  the  resulbi  of 
dose  practical  observation ;  and  as  the  subject  is- of  no  in- 
considerable importance,  they  may  not,  perhaps,  prove 
either  useless  or  unacceptable. 

In  his  Natural  History  of  the  teetht,  Mr.  Hunter  says, 
^*  How  far  these  diseases  can  be  prevented  and  cured,  is,  I 
beheve,  not  known."  Fox  J  differs  very  little  from  Hunter 
on  this  point  He  speaks  of  the  affection  in  so  vague  a 
manner,  and  so  much  so,  indeed,  of  its  cure,  that  I  am  in-' 
clined  to  beheve  he  never  saw  one  effected,  at  least  when 
it  had  advanced  to  any  considerable  extent  At  all  events, 
I  feel  persuaded  that  the  subject  has  not  been  considered 
with  su£Sicient  attention  by  those  writers  who  have  comq 
under  my  notice  §. 

*  From  the  Philadelphia  Journal  of  the  Medical  and  jBijsical  Sciences, 
No.  4.  for  August,  1821. 

t  VoL  I.  p.  51.  J  Natural  History,  &c  part  ii.  p.  95. 

§  The  late  Dr.  La  Aoche  informed  me,  that  he  had  seen  this  disease 
very  firequentlj  in  the  French  colonies,  and  in  persons  of  different  ages ; 
that  its  progress  was  very  rapid ;  and  that  it  was  generally  considered  pe« 
culiar  to  the  climate,  and  altogether  incurable. 

In  1812,  during  my  short  practice  in  Lancaster,  I  saw  a  gentleman, 
aged  about  forty -five  years,  who  had  been  deprived  of  the  use  of  all  hia 
teeth  fipom  this  disease.  He  shewed  me  abo\it  twenty  trhich  were  tolerably 
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This  -disease  I  have  met  wilii  in  its  different  stages,  and 
have  always  succeeded  in  curing  it  by  the  mode  of  treat- 
ment which  I  am  now  to  describe. 

Cases  of  this  nature  have  their  beginning,  generally,  m 
an  inflammation  and  suppuration  of  the  gums,  which  gra- 
dually extend  to  the  periosteum  of  the  alveolar  processes, 
and  of  Ae  teeth :  or  they  begin  by  an  inflammation  of  these 
parts,  which  is  afterwards  communicated  to  the  gums.  They 
very  rarely  originate  in  the  alveoli  themselves. 

The  inflammation  and  suppuration  are  sometimes  violent, 
luad  the  absorption  goes  on  rapidly,  while  in  other  instances 
it  is  so  slow  in  its  progress  as  to  be  scarcely  perceptible,  and 
the  suppuration  destroys  the  gums  in  a  very  gradual  man- 
ner, attended  by  the  absorption  of  the  alveoli  and  their 
.|ienosteum.  The  teeth,  now  losing  their  support,  become 
Wj^i  ^^d  drop  out  successively. 

'The  disease  seldom  attacks  all  the  alveolar  processes  at 
once,  but  generally  begins  at  some  one  part  of  the  mouth. 
I  have  seen  it  commence  at  the  incisores^  though  more 
frequently  at  the  molares. 

The  crowns,  necks,  and  particularly  the  exposed  parts  of 
the  roots,  are  frequently  covered  with  a  greenish  glutinous 
substance,  and  with  adhering  tartar.  The  spaces  between 
the  teeth  are  filled  up  with  a  tartar  of  a  dark  brown  or 
greenish  colour,  but  sometimes  of  the  usual  appearance ; 
and,  in  other  instances,  I  have  even  seen  them  so  clean  as 
to  deceive  a  superficial  observer ;  but  a  close  examination 
has  invariably  found  some  tartar  adhering  to  the  roots, 
and  pressing  upon  the  alveolar  processes,  hid  under  the 
edges  of  the  gums,  and  in  the  spaces  between  the  teeth. 

The  gums  are,  for  the  most  part,  much  swelled  and  in- 
flamed, attended  by  a  thin  pus-hke  discharge  from  between 

0ound.  He  mentioned  that  eight  years  had  passed  before  the  whole  were 
lost ;  during  that  period  he  suffered  much  pain,  and  enjoyed  neither  peace 
nor  comfort  till  he  was  deprived  of  every  tooth.  He  was  so  contented 
with  the  relief  which  the  entire  loss  of  his  teeth  occasioned,  that  my  pro- 
position to  supply  him  with  9  9et  of  artifiQial  pn^s  was  rejected  without 
tl^e  leasjt  hesitatioq. 
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them  and  the  roots  of  the  teeth,  occasioning  an  offensive 
smel£  '  These  parts  sometimes  exhibit  a  pretty  healthy  ap- 
peariuice,  though  never,  as  &r  at  least  as  my  experience 
extends,  perfectly  free  from  inflammation^  as  Hunter  and 
Fox  have  stated. 

As  already  intimated,  this  disease,  frequently  in  the  be- 
ginning, proceeds  very  slowly^  and  often  affects  only  cer- 
tain parts  of  the  gums  for  many  years*  When  once>  how- 
ever, it  becomes  general^  it  goes  on  with  such  rapidity,  that 
while  one  tooth  is  dropping  out,  others  are  so  loose,  that 
the  slightest  pressure^  almost,  will  make  them  fall  from  their  ^ 
sockets.. 

Persons  of  robust  constitutions  are  very  hable  to  this  af-^. 
fection  of  the  gums,  and  it  shews  itself  oftener  after  the  age 
of  forty  than  any  other  time*     Their  teeth  are  many  tiine&, 
perfectly  sound,  or  very  Uttle  affected  with  caries,  thoi|| 
I  have  occasionally  met  with  them  considerably  diseas 
and  painful 

Among  other  remote  causes  of  the  disease,  may  be  enu- 
merated a  scorbutic  atid  scrofulous  habit  affecting  the  gums; 
the  frequent  and  inordinate  use  of  mercury ;  great  irre- 
guliarities  in  the  position  of  the  teeth;  neglect  of  cleanliness; 
smoking  and  chewing  of  tobacco ;  operations  of  different 
kinds  injudiciously  performed :  such,  for  example,  as  the 
filing  of  the  teeth,  when  the  general  state  of  ti||,  mouth, 
from  an  imperfect  healthy  action,  is  not  capable  OT^bearing 
the  unavoidable  irritation  which  it  occasions;  or,  where  too 
great  violence  is  used  in  this  operation,  even  in  a  healthy 
state  of  the  mouth.  Certain  tooth-powders  may  also  be 
mentioned,  as  charcoal,  from  the  irritation  which  it  me- 
chanically excites  in  the  gums. 

By  the  above  causes,  a  collection  of  tartar,  without  which 
I  have  never  seen  this  disease,  is  deposited  upon  particular 
parts  of  the  teeth,  and  this  becomes  the  immediate  or  ex- 
citing cause  of  the  disease;  and,  so  long  as  it  is  suffered  to 
remain,  entirely  prevents  the  success  of  such  efforts  as  na- 
ture may  make  for  the  accomplishment  of  a  cure. 
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When  the  disease  has  adyanced  considerably^  and  scNne 
of  the  teelh  have  akeady  become  much  exposed  and  looae^ 
they  prove  another  and  a  ,more  powerfully  aggravating 
cause.  The  disease  havings  therefore,  proceeded  thus  &^| 
it  may  be  considered  as  near  its  height,  since  the  teeth  wili 
now  fidl  out  one  after  die  other,  till  they  are  all  lost 

The  mode  of  treatment  consists,  first,  in  checking  itUi 
diseased  aetimi  which  has  become  habitual,  and  in  produe-^ 
ing  a  general  healthy  disposition  in  the  diseased  parts,  and 
those  connected  with  them,  by  removing  the  exciting  causes^ 
and,  secondly,  in  preventing  their  recurrence. 

The  first  indication  is  realized  by  extracting  such  teeth 
as  are  too  much  affected  by  the  disease  to  be  oapable  of 
permanent  restoration,  and  by  a  complete  removal  of  thft 
teBfcar  and  glutinous  matter  covering  the  remaining  teeth 
4|||flr  their  fangs,  which  produce  the  irritaticm  in  the  atr 

^"^  v^  «  ■i,_  I  J 

lM6lar  processes.  The  second  indication  is  met  by  removing 
such  remote  causes  as  may  still  exist;  or^  if  this  cannot  bet 
done,  by  counteracting  their  influence.  When  of  a  general 
character,  such  as  from  scurvy,  scrofula,  or  the  ejects  ol 
mercury^  constitutional  remedies  combined  with  topicul 
means  are  required.  Being  local,  howevery  that  treatment  tol 
which  I  now  beg  leave  to  draw  the  particular  attention  of^ 
the  reader  is  only  demanded.  The  remedies  prescribed  fo^ 
the  r^QMal  of  the  causes  mentioned,  are  of  very  great 
importadjfe.  Considerable  irregularity  of  the  teeth  existing^ 
such  teeth  as  excite,  from  their  unnatural  situation,  a  con-^ 
stant  irritation,  either  in  the  opposite  teeth  or  upon  their 
gums  and  alveoli,  should  be  removed,  and  thus  the  effects 
of  their  irregularities  prev^ted.  Operations  injudiciously 
performed  require  such  remedies  as  will  remove  the  injuri- 
ous effects  resulting  from  them.  The  individual  having  been 
entirely  neglectfid  in  cleahsing  his  teeth,  or  where  this  has 
been  done  in  an  improper  manner,  more  careful  attention^ 
under  the  direction  of  a  skilful  dentist,  to  these  circum- 
stances, will  be  demanded,  in  order  to  prevent  the  re-accur 
mulation  of  tartar. 
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With  the  foregoing  measures  may  be  combined  some  as^ 
tribgent  or  tonic  washes,  such  a&  the  diluted  tincture  of 
Peruviaxi  bark  and  myrrh,  which  I  have  found  very  sei^ 
Ticeable. 

Considerable  experience  and  judgment  are  required  to 
discriminate,  at  once,  between  those  teeth  which  may  be  ca- 
pable of  preservation  and  such  as  ought  to  be  extracted. 

The  principal  and  fundamental  curative  means  in  the 
disease  of  the  alveolar  processes,  are  the  removal  of  teeth 
so  much  injured  front  the  effects  of  the  disease,  as  to  havef 
become  a  direct  exciting  cause  to  its  further  progress ;  as 
well  as  of  those  which  are  at  the  moment,  from  a  variety 
of  circutxistances,  indirect  causes,  and  must  unavoidably 
become,  in  the  progress  of  time,  sources  of  the  irritation 
and  morbid  condition  of  the  surroimding  parts.  The  diseaM^ 
therefore,  being  so  far  advanced  as  to  render  it  necessaifs^:  ^ 
to  extract  some  of  the  teeth,  this  operation  must  precediflr 
every  other  remedial  attempt,  since,  omitting  this,  a  curef  iff 
impossible ;  and  all  other  operations  not  only  prove  fruit- 
less, but  have  an  immediate  tendency  to  increase  the  irrita^ 
bility  of  the  affected  parts,  and  the  violence  and  rapidity  of 
the  disease  itself. 

It  i^  hence  a  matter  df  considerable  moment  to  establish 
some  guide,  as  far  at  least  as  the  intricacy  of  the  subjeclr 
will  allow,  b]$r^which  we  may  be  directed  in  Hrrijmgnpnn 
those  circumstances  that  ought  to  induce  us  to  eifi^ict  the 
teeth,  or  to  make  efforts  to  preserve  them.  In  such  an  esti- 
mate, the  weight  which  a  number  of  considerations  of  a  mi- 
nute and  incidental  character  should  have  upon  the  deter« 
mination  and  conduct  of  the  operator,  must  be  left  very 
much  to  his  own  judgment  and  experience. 

The  incisores  and  cuspidati  being  the  most  important 
teeth,  the  main  attention  is  always  to  be  directed  to  them. 
They  are,  fortunately,  from  their  natural  situation,  and  from 
their  peculiar  formation,  and  functions,  not  only  the  most 
&voured,  but  they  are  besides  capable  of  suffering  more 
from  this  disease,  without  being  destroyed,  than  the  other 
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teeth*  They  iniayy  indeedi  be  preserved^  even  wheri  not  more 
than  one  half  of  the  areolar  processes  remahis,  proTided 
that  a  considerable  portion  of  the  fang  continues  united  to 
the  alveoli  by  its  periosteum.  I  would  always  endeavour  ta 
preserve  them  unless  they  were  very  loose.  More,  however, 
than  one  half  of  the  alveolar  cavity  being  absorbed,  and 
where  the  tooth  is  very  loose,  or  has  lost  its  vitaUty,  it  must 
be  extracted  for  the  benefit  of  those  adjoining. 
,  The  bicuspides  and  molares  are  much  less  favourable 
for  preservation  than  those  just  mentioned,  and  the  process 
pf  mastication  imposes  on  them  a  greater  mechanical  irri- 
tation. They  are  also  more  inconveniently  situated  and 
formed,  and  generally  have  several  roots,  in  consequence 
of  which  the  difficulty  of  keeping  them  free  from  tartar  is 
not  a  Uttle  increased. 
^' They  should  be  extracted :  First,  when  they  are  very  loose } 

I  consider  teeth  in  this  state  a  direct  cause  of  disease,  from 
the  constant  irritation  which  they  occasion  to  the  alveoli : 
^secondly,  when  the  alveolar  processes  have  receded  from 
them  so  much  as  to  expose  the  spaces  between  the  fangs 
of  the  teeth,  since  then  it  will  be  impossible  to  prevent  th^ 
re-accumulation  of  tartar  in  these  places,  which  inevitably 
continues  the  disease,  and  from  which  such  teeth  are  to  be 
considered  its  indirect  causes.  The  suppuration  cannot  fail 
to  be^^witained  by  the  irritation  of  the  tartar,  until  the 
tooth  q^Pmies  loose,  and  is  then,  itself,  both  a  direct  and 
indirect  exciting  cause  of  the  disease. 

No  one  of  the  molares  should  be  permitted  to  remain^ 
where  it  has  no  antagonist,  particularly  if  it  is  situated  in 
the  upper  jaw.  The  utility  of  such  teeth  is  destroyed  for 
want  of  an  opposing  surface  to  act  upon,  and  they  have^ 
therefore,  an  influence  upon  the  surrounding  parts  not  un- 
like an  extraneous  body.  As  for  instance :  should  there  be 
by  accident  an  interval  between  two  antagonists  when  the 
jaw  is  closed,  nature  uniformly  attempts  to  remedy  theeviL 
The  cavity  of  the  alveoli  in  the  first  place  contracts  at  its 
bottom,  and  drives  out  the  tooth  until  it  meets  its  opponent^ 
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hy  which  the  necessary  stimulus  is  restored,  and  the  morbid 
action  cured.  If  a  tooth  is  lost  entirely,  it  produces  in  a 
similar  manner  the  destruction  of  the  one  opposite.  This 
long  struggle  of  nature,  at  last,  will  involve  in  a  greater  or 
lesser  degree  all  the  other  teeth  in  a  like  morbid  condition. 
It  is  necessary,  therefore,-  to  end  it  by  extraction. 

Every  tooth  that  has  lost  its  vitality,  as  well  as  every 
stump,  should  be  taken  away,  and  also  those  teeth,  which 
from  an  irregular  situation  or  direction,  excite  a  mechanica 
irritation. 

-Teeth,  to  be  removed,  must  be  extracted  with  great 
skill,  and  all  at  the  same  sitting,  because  it  would  almost 
obviate,  or  at  least  greatly  lessen,  the  desired  effects,  if  the 
operations  were  performed  at  different  intervals.  This 
advice  is  the  result  of  much  experience,  and  merits,  I 
think,  some  consideration.  The  bleeding  from  the  sockets 
sho.uld  be  encouraged  by  warm  water  taken  into  the  mouth 
at  short  intervals,  during  the  different  operations,  and  con- 
tinued for  some  time,  as  the  effects  are  of  much  importance* 
A  gentle  astringent  wash  may  be  subsequently  employed 
for  several  days.  I  have  generally  found  the  following 
simple  preparations  the  most  useful. 

I^     Mel  Despumat.  J  iij 

Acid.  Vini.  3  j 

This  diluted,  in  the  proportion  of  three  table-spoonsful 
to  a  pint  of  warm  sage  tea  or  water,  and  used  frequently 
during  the  day. 

I^     Mel  Despumat 

Tinct.  Cinchon.  a  a  5  ij 

Mix,  and  dilute  as  ^bove. 

I^     Mel  Despumat 

Tinct  Myrrh,  a  5  ij 

Mix,  and  use  as  above. 

R     Mel, 

Tinct.  Catechu.  ^  ^  S  J 

Mix,  dilute,  and  use  as  above. 

VOL.  I.  D 
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In  about  ten  or  fourteen  day»  aftar  the  removal  of  the 
teetli^  the  inflammation  is  found  considerably  subsided^  the 
giuiKi^  assume  a  more  healthy  appearance,,  and  the  teeth 
grow  in  a  corresponding  degree  firmly  in  their  sockets. 

The  tartar  should  now  be  removed ;  and  there  is  often 
much  diffix^ulty  in  doing  this  weU.  It  adheres  so  firmly  to 
the  necks  and  roots  of  the  teieth,  whi^  axe  generally  vaore 
or  less  loose ;  it  is  attached  so  closely  iso  the:  alveolar  pro* 
eessesy  and  is  in  many  castes  so.  cove^red  by  the  edges  of 
the  gums,  and  so  hid  between  the  teeth,  that  it  is  not  with- 
out the  utmoist  care  we  aife  able  to  avoid  irritating  the  gums 
and  periosteum  with  the  instruments  emptojred^  Tb#  ope* 
ration  on  this  account  is  to  be  performed  with  th6>  greatest 
^ution  and  delicacy,  in  order  as  well  to  remove  the  tactac. 
perfectly,  as  to  avoid  making  the  teeth  still  more  loose. 

Instead  of  believing  that  the  removal  of  all  the  tairtar  at  die 
same  time  can  endanger  the  teeth  by  exposing  them,  as  as- 
sented by  several  writers,  it  seems  to  me,  when  it  caa  be 
•fleeted,  the  sooner  they  are  relieved  from  such  a  pernicious 
coat,  the  more  we  contribute  to  their  preservation.  Yet  we 
are  in  this  case  oftentimes  under  the  necessity  of  contenting 
ourselves  with  the  removal  of  a  certain  portion  at  once,  and 
finish  the  remainder  after  a  lapse  of  eight  or  ten  days.  As 
the  tartar  is  most  injurious  in  those  parts  where  it  presses 
upon  the  alveolar  processes,  it  is  highly  ne^sary  that 
every  particle  of  it  should  be  removed. 

After  the  stony  matter,  or  hard  tartar,  has  been  taken 
away,  the  removal  of  the  green  mucus  is  still  an  important 
part  of  the  operation.  This  cannot  be  effected  with  instru- 
ments. It  may  be  done  by  dipping  a  piece  of  thick  sole- 
leather  or  soft  wood  into  some  abrading  tooth-powder  or 
dissolving  liquid,  and  then  rubbing  the  surfaces  of  the  roots 
and  crowns  of  the  teeth  with  it,  to  be  followed  by  the  use  of 
a  soft  brush.  The  dentist's  care  is  now  to  be  directed  to  the 
prevention  of  the  re-accumulation  of  the  tartar.  Not  only 
on  this  does  a  perfect  ciure  almost  entirely  depend,  but 
also  the  prevention  of  its  recurrence.     To  effect  this  pur- 
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pe^f  however,  with  satis&ction,  is  found  quite  an  arduous  ' 
task;  .  * 

There  is  always  much  predisposition  to  form  new  tartar, 
and  the  diflScuhy  of  preventing  it  from  settling  on  the  teeth' 
and  fangs,  is  augmented  by  the  great  irritability  and  ten- ^ 
derAess  of  the  gums,  the  debilitated  state  of  the  periosteum, 
and  the  inflammation  in  the  alveola. 

The  frequent  repetition  of  scaling  the  teeth  with  instru-, 
ments,  cannot  prove  a  substitute  for  not  keeping  them  clean. 
It  has,  on  the  contrary,  a  tendency  to  maintain  great  irrita- 
tion, and  the  benefit  derived  in  this  way,  without  proper  care 
atftetirards;  can  only  be  temporary. 

lifechanieal  meansr  alone  are,  for  tiie  most  part,  either  in-'^ 
sufficient  or  too  violent,  and  powerful  chemical  means  are  * 
apt  to  produce  such  diseases  in  the  teeth  as  will  destroy' 
them  in  anothee  way.     The  only  method,  therefore,  which 
remains,  is  to  U8i&' these  means  combinedly,  by  which  the 
bad  effects  may  be  avoided,  and  the  advantages  of  both  ob- 
tained.   The  rule  to  guide  us  in  applying  these  remedies 
fe,  the  fhrther  the  disease  is  advanced,  the  more  the  che- 
mical agency  is  indicated,  and  the  less  iS' mechanical  power* 
to  be  applied',  and  conversely. 

Having  scaled  the  tartar  from  the  teeth  with  instruments, 
I  adopt  the  following  plan :  I  request  the  patient  to  brush 
his  teeth?  in  the  morning,  and  after  every  meal,  with  an  as- 
tringent powder,  possessmg  a  sufficiently  abradmg  power 
upon  the  tartar,  and  with  a  brush  not  so  hard  as  to  create 
much  pain.  After  this  process  has  been  continued  for  about 
foiff  weeks,  and  the  accumulation  of  tartar  found  to  be 
diminished,  I  direct  the  powder  to  be  used  in  the  morning 
and  evening  only,  and  the  brush  and  water  after  every  meal! 
The  brush  should  neither  be  too  hard  nor  too  soft,  and  so 
formed  as  to  clean  the  spaces  between  the  teeth,  and  to 
give  that  mechanicial  stimulus  to  the  gums  which  is  so  highly 
beneficial. 

The  internal  gums  are  considerably  harder  and  less'irri- 
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table  than  the  external^  a  fact  which  has  not  been  noticed, 
at  least  as  far  as  my  observation  extends,  by  any  writer. 

Tartar  accumulates  much  more  rapidly  upon  the  inner, 
than  on  the  external  side  of  the  teeth ;  and  hence  a  different 
brush  for  each  surface  is  required.     That  for  the  internal . 
side  should  be  made  of  the  best  hog's  bristles,  and  cut 
from  five-eighths  to  three-quarters  of  an  inch  in  length : . 
while  that  for  the  external  is  to  be  made  of  the  best  loose 
hair^  and  cut  about  half  an  inch  long  at  the  commence-, 
ment;  and^  as  the  disease  decreases^  it  may  be  used  a  little 
shorter  and  harder. 

The  patient  should  be  directed  to  press  as  hard  with  the 
brush  as  he  can  bear  against  the  gums  and  teeth^  so  that  its 
bristles  may  insinuate  themselves  into  the  spaces  of  the 
teeth,  and  between  the  edges  of  the  gums  and  the  roots  of 
the  teeth.  The  pressure  pf  the  brush  to  be  applied  in  the 
direction  from  the  grinding  surface  of  the  teeth  towards 
their  i^oots,  so  that  the  mucus  which  adheres  to  the  roots 
under  the  edges  of  the  gums  may  be  completely  detached* 

The  mode  of  brushing  the  teeth  which  I  direct  to  be 
adopted,  is  entirely  the  reverse  of  that  recommended  by 
every  writer  on  the  subject  whom  I  have  consulted.  They 
all  advise,  that  the  brush  should  be  applied  from  the  gums 
towards  the  teeth,  the  consequence  of  which  is,  that  the 
tartar  remains  fixed  close  to  the  alveolar  processes,  and 
that  some  mucus  is  pressed  into  the  spaces  at  each  brush- 
ing. The  intention  they  have  in  advising  the  brush  to  be 
thus  used,  is  to  excite  the  gums  to  grow  over  the  roots 
again ;  but  so  far  from  this  being  effected,  much  injury  is 
sure  to  follow  this  practice.  There  is  a  natural  tendency  in 
the  edges  of  the  gums  to  get  their  proper  place,  provided 
every  thing  that  can  interfere  with  this  effort  be  carefully 
and  constantly  removed. 

By  Mr.  Hunter,  very  good  effects  are  expected  from 
scarifying  the  gums  repeatedly — and  Fox  places  still  more 
reliance  on  the  advantages  of  this  operation.  To  me  it 
has  always  appeared  as  affording  only  temporary  relief. 
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and  to  be  of  no  real  benefit  in  permanently  arresting  the 
progress  of  the  disease.  It  should^  I  tliink^  be  discarded ; 
since>  though  palliative  in  its  immediate  tendencies^  it  will 
occasion  delay  in  the  use  of  a  more  effective  treatment^  and 
therefore  must,  in  its  ulterior  consequences,  be  considered 
as  absolutely  pernicious.  By  the  extraction  of  one  tooth 
whose  removal  is  indicated,  we  do  more  good  than  by 
fifty  scarifications — and  if  the  disease  be  not  so  far  gone 
as  to  require  the  extraction  of  any  teeth,  the  imimediate 
removal  of  the  tartar  has  the  same  effect.  If  there  is  any 
inflammation  in  the  gums,  the  mere  pressure  of  the  instru- 
meote  on  them  in  scaling  the  teeth,  must  unavoidably  oc- 
casion some  bleeding,  which,  together  with  the  removal  of 
the  exciting  cause  (the  tartar),  answers  more  directly  and 
more  permanently,  than  any  scarifications  for  the  removal 
of  the  inflammation.  v 

The  practice  in  fastening  such  teeth  as  are  very  loose  by 
Ugatures  to  their  contiguous  teeth,  as  recommended  by  Fox, 
is  still  more  injurious,  and  should  never  be  resorted  to,  even 
where  a  radical  cure  is  no  longer  to  be  looked  for. 

Teeth  which  are  fit  for  preservation,  will  grow  again 
by  restoring  the  tone  of  their  periostemn  and  the  other 
surrounding  parts, — and  this  is  to  be  effected  by  the  reme- 
dies already  indicated.  The  ligature  not  only  prevents  the 
loose  teeth  from  growing  firm  again,  but  also  tends  to 
loosen  those  to  which  it  is  attached,  for  the  following 
reasons :  The  gold  wire,  however  thin  and  pure,  has  not 
sufficient  flexibility  to  permit  the  loose  teeth  to  grow  in 
their  natual  situation,  or  to  be  applied  without  some  irri- 
tating pressure  on  the  gums  and  adjacent  teeth.  The 
ligature  made  of  silk  has  the  inconvenience  that  it  will 
contract  when  it  becomes  wet  with  the  saliva,  and  thereby 
impose  a  constant  straming  upon  the  teeth. 

The  operations  which  are  necessary  to  be  performed 
on  decayed  teeth,  such  as  plugging,  filing,  or  cutting  out 
carious  parts,  must  be  deferred,  until  the  parts  have  ac- 
quired health  and  vigour  to  support  the  irritation  which 
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they  cause*.  Artificial  teeth  shoiildy  if  possible/  be 
avoided)  and  only  made  use  of  under  imperious  necessity, 
and  prepared  with  the  greatest  care  and  acciuacy,  in  ordeJr 
to  prevent  any  injurious  mechanical  influence  upon  th^ 
gums  and  those  teeth  which  come  in  contact  with  them. 

CASE. 

On  the  thu'd  of  May,  1818,  Mr.  P.  from  Baltimore,  con- 
sulted me  on  the  subject  of  his  teeth.  On  examination,  I 
found  that  he  was  labouring  under  the  affection  of  the 
gums  already  described.  Nearly  half  of  the  alveolar  pro*- 
jcesses  of  the  incisores  and  cuspidati  of  both  jziw#  was 
destroyed :  those  of  the  upper^  rather  more  tiban  thtffe  of 
the  lower.  The  teeth  were  a  little  loose.  The  alveoli  of 
;the  second  molares  of  both  jaws  had  suffered  ^hnost  as 
much  as  those  of  the  incisores.  The  lattpr  were  not  loose^ 
}?»t  the  j^artitions  of  the  alveolar  caviticirlretween  th^  roots 
were  so  much  absorbed,  that  I  could  pass  a  probe  between 
tJie  roots.  Those  of  the  upper  dentes  fiapientiae  hajd  not 
suffered  so  much,  and  the  antagonists,  the  two  under 
dentes  ssqpientias,  were  the  only  twv)  teeth  which  the  patient 
had  lost  The  alveoli  of  the  bicuspides  aa^d  of  the  first 
molares  had  suffered  less  than  any  other.  Their  roots 
were  .about  one-eighth  of  an  inch  exposed.-  The  gums 
were  slightly  inflamed,  ahd  there  was  a  small  discharge  of 
a  whitish  matter  all  roi^nd  their  edges,  from  between  the 
fangs  of  the  teeth  and  the  edges  of  the  gums. 

The  patient  had  always  paid  a  good  deal  of  attention  to 
cleanliness,  and  there  was,  therefore,  not  much  tartar  on 
the  teeth;  yet  they  were  not  entirely  free  from  it,  and  par*- 
ticularly  tfie  fangs,  to  which  there  was  a  cppsidarable  por- 
tion Adhering  close  to  the  alveolar  processes.  The  teeth 
were  all  tolerably  healthy,  and  but  one  had  b^en  painful. 


*  I  have  olwayjB  delajed  such  operationf  for  at  leavt  three  montba. 
An  attempt  top  early  to  perform  them  may  not  only  bring  on  a  relapse 
df  the  disease,  but  woiQd  probably  prevent  th^  successful  results  of  the 
cfMKlUon. 
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Tiiey  were  weU  aM  hahdsbmely  formed,  and  tegular  in 
dieir  position,  with  the  exception  of  the  first  under 
bicuspis  on  the  right  side,  which  was  pressed  outwards 
and  acted  unnaturally  upon  the  opposite  cuspidatus  and 
first  bicuspis. 

The  gendanan  was  about  thirty-two  years  old,  and  of 
an  excellent  constitution,  and  had,  never  to  his  recollection, 
been  sick  ev^i  a  single  day. 

Aboat  three  years  prior  to  his  consulting  me,  he  applied 
for  advice  to  one  of  the  most  respectable  dentists  of  Paris, 
who,  aft^  examining  bis  teeth,  told  him  that  his  mouth 
was  labouring  under  the  consequences  of  venereal  disease, 
andidvised  him  to  apply  to  a  physician.  The  gentleman, 
however,  assured  him  that  .tliis  was  impossible,  <as  he  never 
had  the  slightest  taint  of  a  venereal  character.  The  dendiit 
persisted  in  his  assertion ;  and  told  him  that  die  stjite  of  his 
glims  rendered  hii^opinion  altogether  certoin,  wmfever  the 
patient  might  declare  to  the  contrary*  Disgusted  with 
iuch  %norance  and  presumption,  die  ^ntleman  left  him, 
fant  neglected  to  take  any  further  advice. 

Several  weeks  before  I  saw  him,  he  wbs  forced,  £rom  a 
vioient  toodi  adie,  to  apply  to  a  dentist  in  Baltimcxne,  to 
reiaeve  him  from  this  distressmg  affliction,  llie  dentist, 
however,  refused  to  extras  die  tooth,  dleging,  dia^  its  re^ 
fnoval  was  unnecessary^  as  the  patient  would,  in  a  few  years, 
k)se  £dl  his  teeth. 

.  The  gentleman  forgot  his  pain,  left  the  dentist  by  whom 
he  was  much  alarmed,  and  resolved  to  consult  me  on  the 
subject,  which  intention  was  immediately  communicated  by 
letter. 

When  I  saw  him,  I  conceived  that  I  hazarded  nobbing 
by  the  assertion,  diat  I  hadveiry  great' hopes  of  preserving 
all  those  teeth  which  were  the  most  important.  I  found 
him  perfectly  wifling  to  submit  to  any  plan  of  cure  which  I 
should  see  projyer  to  adopt.  I  therefore  extracted  the 
two  u]^per  dentes  sapientiee, which  had  lost  their  antagonists  t 
Ijhe  four  seccxid  molares,  the  roots  of  which  viFere  4Sio 
much  exposed  as  to  preclude  every  hope  of  mictestt  lA  ttt* 
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temping  to  save  them;  and  the  first  bicuspis  of  the  right 
side,  the  irregularity  of  which  has  been  noticed.  Nothing 
but  warm  water  was  freely  used  until  the  next  day. 
. .  When  I  saw  my  patient  again,  he  was  entirely  free  from 
pain:  the  bleeding  which  succeeded  the  operation  had 
removed  the  inflammation  of  the  gums,  and  he  felt  ^o 
perfectly  well,  that  I  did  not  hesitate  to  comply  with  his 
request,  to  proceed  on  the  next  day  with  the  operation,  as 
he  .was  anxious  to  return  to  Baltimore.  Conformably  to 
this  design,  I  removed  the  tartar  carefully  from  his  teeth, 
and  on  the  subsequent  day,  he  left  the  city  to  retiurn  to  his 
home. 

I  was  afterwards  informed  that  he  was  in  good  bfealth, 
but  I  did  not  see  him  again  for  some  considerable  time. 
The  disease  was  entirely  arrested,  his  teeth  had  grown 
firm,  and  the  gums  were  free  from  all  inflammation.  From 
the  absorption  going  on  in  the  alveolaijiijirocesses  of  the 
extracted'»tfeeth,  jhowever,  he  had  not  been  able  to  keep 
them  perfectly  free  from  tartar;  and  the  second  operation 
of  scaling  his  teeth  became  necessary,  which  took  place 
about  one  year  after  the  first  occurred. 
;  His  teeth  were  perfectly  clean,  and  the  gums  and  alveoli 
quite  healthy  in  the  month  of  September,  1819 ;  when  one 
of  them  was  plugged  with  gold,  and  the  carious  parts  of 
the  incisores  cut  and  filed  out.  I  provided  him  with  tooth 
powder,  and  requested  him  to  observe  rigid  exactness  with 
regard  to  cleanliness.  Since  that  time  I  have  repeatedly 
heard  from  him,  and  without  the  least  complaint. 


VIII. — On  the  Tincture  of  the  Poppy,  made  from  the  Entire 
Plant,  as  a  Substitute  for  Laudanum, — By  Daniel 
Wilson,  M.D.* 

In  reading  the  interesting  remarks  of  Dr.  Duncan,  sen. 
of  Edinburgh,  on  the  preparation  and  use  of  the  tincture 
of  lettuce,  I  was  led  to  suppose  that  a  tincture  of  the 

•  From  the  Phaadelphia  Journal  of  the  Medical  and  Physical  Sciencet^ 
K«.4.forAiigUflt,  1821, 
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papaver  somniferum  would  prove  a  substitute  for  the  tine- 
tura  opii,  as  well  as  for  the  celebrated  gum  from  which  that 
tincture  is  made.  This  idea  presented  itself  on  first  read- 
ing Dr.  Duncan's  remarks  about  eighteen  months  since ;  and 
last  summer  I  availed  myself  of  an  opportunity  to  subject 
my  hypothesis  to  the  test  of  experiment.  Except  the 
radix^  I  used  every  part  of  the  plant,  a  quantity  of  which 
was  obtained  at  the  proper  age  for  procuring  the  extract. 
In  the  eagerness  of  my  pursuit,  I  dried  the  first  parcel  in  the 
Sim,  but  I  was  at  once  convinced  that  this  would  diappoint 
my  views.  A  second  parcel  was  procured  and  carefully 
dried  in  the  shade ;  and  having  reduced  it  to  a  coarse  pow- 
der, I  proceeded  with  the  intention  of  making  a  saturated 
tincture :  the  following  is  the  result  of  my  experiments, 

R  Pulv.  pav.  somnif.  ^  iv. 
sp.  communis         ^  xvj. 
Mix,  digest  for  eight  days,  and  filter.  -    - 

From  these  quantities  I  obtained  eight  or  ten^lpimces  of 
the  tincture,  which  I  forthwith  introduced  into  my  prac- 
tice. Under  the  same  principles  which  govern  me  in 
administering  the  tinctura  opii,  I  gave  the  tinctura  papaver : 
and  in  doses  of  double  the  quantity  which  I  give  of  the 
former,  I  find  the  latter  an  effectual  anodyne. 

I  am  about  trying  a  tincture  made  with  the  sp.  vini,  but 
my  experiments  are  yet  only  in  embryo.  From  tinct.  par. 
fi.  as  above  prepared,  I  procured  extr.gr.xviij.,  but  when 
formed  into  pills,  they  run  together,  unless  given  imme- 
diately, and  are  therefore  fit  only  for  extemporaneous  use. 
I  have  laid  aside  the  tinctura  opii  for  some  months  past  in 
my  practice,  not  because  I  think  it  inferior  to  the  tine, 
papav.,  but  because  I  beUeve  the  latter  to  be  quite  its  equal 
as  an  anoydne,  and,  when  considered  in  an  economical  point 
of  view,  its  advantages  are  too  obvious  to  require  enumera- 
tion. 

Professional  pursuits,  together  with  an  unfortunate  habit 
of  procrastination,  have  prevented  me  from  making  this 
communication  sooner.     I  boped^  too,  that  more  time  would 
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have  enabled  m^  to  make  it  morp  worthy  of  the  attentien 
of  die  facuky ;  but  as  it  is  now  uncertain  whether  I  shad 
4)6  able  txx  some  months  to  add  to,  or  diversify,  my  expe- 
riments, I  have  resolved,  imperfect  as  it  is,  to  commit  raj 
project  to  the  hands  of  others. 

LauhvUle,  June  l^th. 


IX. — On   Consuming  tlw  Smoke  produced  from  tlie  Furnaces 
of  Steam  Engine  Boilers^  Brewers*  Coppers^  Sugar  Re- 
finer i  Pans,  ^c.    By  the  Editor. 

WITH  A  PLATE. 

In  plate  III.  fig.l  and  2,  we  have  shewn  l^e  krixodiictioii 
of  one  of  the  late  Mr.  Sheffield's  Patent  Air^-CondUctcrst^ 
the  bridge  of  one  •  of  his  most  improved  .reverberatory 
furnaces ;  by  which  important  addition^  he  obtained  the 
power  of  aSxo^l&figKM:  excluding  the  stili^pheric  air  in  its 
purest  sfyS^  at  |ileasure,  and  thereby  obtained  the  means 
of  either  ealcining  or  reducing  iJie  ores,  Sec.  operated 
upon  in  the  furnace,  as  die  circumstances  required.  It 
also  constantly  had  the  desired  effect,  on  tibe  air  being 
admitted^  of  consuming  the  smoke  produced  from  tiie 
coals,  and  converting  it  into  flame. 

When,  therefore,  the  consuming  of  the  smoke  produced 
from  the  furnace*  of  «team-engine  boilers,  &c.  became  a 
desirable  object,  the  application  of  this  air-conductor  to 
that  purpose  naturally  occurred;  and  accordingly  Mr. 
John  Wakefield,  of  Manchester,  took  out  a  patent,  subse- 
quently to  Mr.  Sheffield's,  for  the  consumption  of  the 
smoke  produced  from  the  furnaces  of  steam*^ngine  and 
other  boilers ;  and  in  which  patent  he  claims  the  invention 
of  this  air-conductor,  and  also  its  application  in  the  bridges 
tod  side-walls  of  such  furnaces.  Now  it  is  evident,  that> 
at  most,  he  could  only  claim  the  application  of  Mr.  Shef- 
field's prior  invention  to  this  particular  object;  said, 
^ven  tiben,  eould  not  employ  it  during  the  remaining 
tena  in  his  patent,  without  Mr.  Sheffield's  licence.    And 


On  Consuming  Smoke.  48 

in  regard  to  the  uiYentioA  itself  he  had  only  to  vilwt  the 
brass  and  copper  works  in  Staffordshire,  the  adjoining^ 
county  to  Lancashire,  belonging  to  the  Cheadle  Comptoy^ 
and  he  would  have  seen  it  constantly  in  use^  under"  a  patent 
licence  &om  Mr.  Sheffield. 

Mr.  William  Johnson,  a  brewer  at  Salford,  near  Man- 
diiester^  has  also  since  talsen  out  a  patent  for  die  same  ob- 
ject, .and  lately  published  his  method  of  carrying  it  into 
effect ;  and  fig.  1;  in  plate  IV .  is  a  representation  thereo£ 
In  this  figure,  the  reader  wiU,  on  comparing  it  with  fig.  1, 
plate  III.  instantly  see  the  exact  counterpart  of  Mr.  Shef- 
field's patent  air-conductor  for  fuxsaces,  as  applied  by 
3fr.  Johnson,  in  the  bridge  of  the  furnace  of  a  steam- 
engine  boiler ;  and  accor.dingly  we  shall  describe  it  nearly 
in  the  terms  of  Mr.  Sheffield's  specification,  as  follows,  viz* 
•—The  letter  a  repres^jents  the  tube  or  leadiiiig  part  of  the 
air-conductor,  and  b  the  aperture  or  nMjggfc  of  the  same ; 
df  the  flues  leading  to  the  chimney ;  0j\^e  ash^llole,  and 
fire-place ;  aiid  i,*  the  register,  with  its  handle,  k. 

It  may  be  observed,  also,  that  g  h  denote  the  bridge  of 
the  furnace  containing  the  air-cbnductor :  d  represents  the 
isteanl'-engine  boiler  ;  ^,  the  iron  door  for  occasionally 
cleaning  the  flues ;  andf,  a  stop-wall. 

In  his  publication,  Mr.  Johnson  says,  that  some  difficulty 
was  experienced  at  first,  through  the  great  wear  upon  the 
upper  part  of  the  after-bridge ;  but,  by  getting  it  made 
in  two  pieces  of  fire-brick,  it  now  stands  very  well. 

Our  readers  may  possibly  require  an  explanation  of 
the  term  after-bridge  ;  no  such  thing  appearing  in  Mr. 
Johnson's  representation  of  'the  furnace.  To  elucidate 
Ais,  we  annex  the  second  figure  in  plate  IV.  which  is 
nearly  copied  from  the  specification  of  his  patent ;  and  in 
which  it  will  be  seen  that  he  introduces  a  current  of  cold 
air  into  the  furnace,  from  the  ash-pit,  c,  through  the  regis- 
ter, i,  and  between  the  bridge  of  the  furnace,  g,  and  what 
^e  terms  an  after-bridge,  k  -  and  the  inevitable  effect  of 
of  wkoidi  must  be,  that  this  current  of  cold  air,  ftrSdng 
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directly  the  bottom  of  the  boiler,  must  cool  it,  and  cause  a 
demand  for  an  additional  quantity  of  fuel  to  remedy  that 
evil.  In  order,  therefore,  to  avoid  this  serious  inconve* 
nience,  he  has,  since  taking  out  his  patent,  added  Mr. 
Sheffield's  horizontal  part  of  his  air-conductor  to  the  ver- 
ileal  part  he  had  before  employed ;  and  thus  converted  his 
bridge  and  after-bridge  into  a  bridge,  containing  Mr.  Shef- 
field's air-conductor  within  it,  and  exactly  what  is  described 
in  the  specification  of  Mr.  Sheffield's  patent. 

The  furnaces  of  a  steam-engine  boiler,  of  many  sugar- 
refiners'  pans,  and  of  several  brewers'  coppers,  in  the 
metropolis,  have  been  altered  upon  this  plan,  and  with  the 
most  complete  success.  We  have  therefore  to  congratulate 
the  public  on  the  probability  that  the  annoying  nuisance 
of  ismoke  produced  from  the  furnaces  of  steam-engine  and 
Other  boilers,  will^  shortly,  in  a  great  measure  be  abated. 


'If.*. 


.  ■•'i 


X. — Method  of  Ventilating  Coal  Mines,  ly  Mr.  James 
Ryai^,  Director  of  Coal  Mines  ("late  of  the  Netherton 
Collieryy  near  Dudley) ;  for  which  he  received  the  Gold 
Medal  and  100  Guineas  from  the  Society  for  thf  En- 
couragement of  ArtSy  Manufactures^  and  Commerce f  AdeU 
phi. — Jn  a  Letter  to  the  Secretary ^  Dr.  C.  Taylor*. 

with  two  plates. 

Sir, 

The  numerous   and    melancholy  accidents   which   have 

happened  in  the  Coal  Mines  of  Great  Britain  for  a  long 

period,  and  particularly  within  the  last  few  years,  have  at- 

*  From  Vol.  XXXI V.  of  the  Transactions  of  the  Society  for  the  En- 
couragement of  Arts,  Manufactures,  and  Commerce. 

The  tremendous  explosion  of  hydrogen  gas  in  a  coal  pit  at  Carville 
Colliery,  near  Newcastle-upon-Tyne,  in  October  last,  which  occasioned 
the  death  of  fifty-three  of  the  best  workmen  employed  in  that  coUiery, 
and  left  no  less  than  twenty-six  widows  and  ninety  fatherless  children 
dependent  upon  charity  for  their  support ;  added  to  the  very  frequent 
accidents  of  the  same  destructive  nature  which  are  continually  occurring  ; 
evidently  point  out  the  totalinsufficiency  of  the  system  of  ventilation  ent" 
ployed  there,  and  loudly  call  for  the  introduction  of  a  more  effectual  plan, 
by  which  this  shameful  waste  of  human  life  may  be,  in  a  great  degree^ 


Ryan  on  Fentilatifig  Coal  MineS4  45 

tracted  the  attention  of  the  humane  and  scientific  part  of  the 
community  to  the  subject  of  discovering  a  better  system 
of  ventilation  than  that  hitherto  adopted. 

Accustomed  as  I  was  by  my  profession  to  these  distress- 
ing scenes,  humanity  soon  prompted  me  to  exercise  what- 
ever ability  practice  and  experience  had  given  me,  in  de- 
Tising  a  method  to  prevent  the  repetition  of  accidents  so 
baneful  in  their  effects. 

Having  brought  my  plans  to  a  degree  of  practical  perfec- 
tion, I  beg  leave  to  lay  before  the  Society,  for  its  appro- 
bation, an  entire  new  system  of  Ventilating  Coal  Mines, 
founded  upon  the  results  of  thirteen  years'  intense  applica- 
tion, and  nine  years'  actual  and  severe  experience. 

Previously  to  laying  before  the  Society  the  detail  of  my 
system  of  ventilation,  it  will  be  necessary  to  describe  the 
method  adopted  hitherto. 

In  the  annexed  drawing,  Plate  V.*  the  Society  will  per- 
ceive the  ground  plan  of  a  Colliery,  on  the  most  approved 
system  hitherto  known,  and  as  wrought  by  the  most  ex- 
perienced mine  engineers  or  colliery  viewers  of  the  north  of 
England. 

From  this  drawing  it  appears  that  the  ordinary  way  of 
working  the  thin  coal  seams  is  in  parallel  passages,  called 
boards^  about  four  yards  wide  and  eight  yards  asunder  ; 
which  eight  yards  comprise  a  solid  mass  of  coal,  supposed 
to  be  necessary  for  the  support  of  the  roof,  although,  in 
feet,  much  less  would  answer  this  purpose.  These  boards 
are  connected  at  the  distance  of  every  twenty  yards  by 
smaller  passages,  called  headways,  running  at  right  angles : 
the  pillars  which  support  the  roof  are  thus  about  twenty 
yards  by  eight  in  dimension. 

The  headways  are  driven  in  straight  lines  through  the 

if  not  totallj,  prevented.  And  the  Editor  believes  he  is  rendering  an 
essential  service  to  the  cause  of  humanity,  by  endeavouring  to  give  cur- 
rency to  the  above  interesting  Article. 

*  Tak<n  from  the  Letter  of  Mr.  John  Buddie,  introduced  into  the 
First  Report  of  the  Society  for  preventing  Accidents  in  Coal  Mines. 
Printed  by  Edward  Walker,iNewcastle,  1814. 
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whole  extent  of  the  mine,  and  are  made  for  the  purpose  of 
communication  between  the  boards,  in  which  nearly  all 
the  coal  intended  for  sale  is  raised. 

Into  each  mine  two  or  more  shafts^  or  pits,  (or  one  pit 
Iratticed,  or  boarded  off,  so  as  to  serve  the  purposes  of  two,) 
are  sunk,  by  which  the  coal  and  water  accumulating  in  the 
workings  are  raised.  One  of  these  shafts,  A,  in  reference  to^ 
its  use  is  called  the  downcast  shaft,  and  the  other,  B,  the 
upcast  shaft,  by  means  of  which,  in  addition  to  its  other 
uses,  the  gas  is  carried  off.  The  distance  between  Aye  imm 
is  in  general  &om  half  to  two-thirds,  or  nearly  t^e  whole* 
length  of  the  workings  *. 

The  system  of  Ventilating  Collieries  hitherto  employed^ 
consists  in  forming,  all  the  boards  and  headways,  or,  in  other 
words,  passages  of  a  mine^  into  one  immense  labyrinth,  con^- 
nected  at  oneeBd  with  the  downcast,  and  at  the  other  end' 
with  the  upetfftlBpbaft ;  this  arrangement  is  effected  by  fix* 
ing  up  stoppmgSj  consistang  of  brick,  or  stone  and  mortar, 
or  strong  boards  called  brattices,  in  such  situations  as  to  in- 
tercept the  current  of  mr  in  every  direction,  but  that  in 
which  it  is  necessary  it  should  traverse,  in  order  to^«weep> 
as  it  were^  in  its  course  every  avenue  and  comer  of  Aenmie. 
The  current  of  air,  which  enters  the  downcast  shaft,  h&i 
thus  to  travel  27  miles  in  an  area  of  600  yards  square ;  a 
distance  which  it  will  readily  be  suppoised'  requires  a  con* 
siderable  power  to  force  an  effective  current  through  its 
whole  extent :  in  fact^  it  seldom  happens  that  the  velocity 
of  thifi  current  exceeds  two  miles  per  hour. 

In  the  First  Report  of  a  Sodety  established  at  Sunder- 
land for  preventing  accidents  in  Coal  Mines,  printed  in 
1814,  the  following  passage  occurs,  at  p.  5:  "  The  only 
"  method  we  are  at  present  acquainted  with -for  preventing 
"  accidents  by  fire,  is  a  mechanical  application  of  the  at- 

•  The  double  lines  shew  the  air^stoppings  or  doors,  erected  for  the 
purpose  of  preventing  the  air  from  passing  into  any  working,  when  not 
necessary.  The  single  lines  shew  the  brattices ;  and  the  darts  and  dotted 
lines,  the  course  of  the  current  of  air  passing  from  the  downcast  shaft 
through  the  mine  to  the  upcast  shaft,  where  it  ascends. 
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*'  mospheric  air  to  the  removing  or  sweeping  away  of  the 
^'  inflammable  gas,  as  it  is  generated  in  the  workings  of 
^  collieries,  or  as  it  issues  &om  the  several  fissures  which 
«  the  workings  intersect  in  their  progress." 

This  mechanical  application  of  atmospheric  air  is  pro- 
duced^ according  to  the  above  Report,  in  several  ways;  but 
dUt  of  them  ha.ve  been  found  either  inefficient  or  dangerous^ 

Amongst  these  ineffectual  contrivances  may  be  reckoned, 
\sK  The  blowmg  engines  for  propelling  ab  down  the  shafts ; 
ix  tjie  greater  part  of  their  power  is  expended  in  sending 
asteeam  of  air  through,  this  enormous  extent  of  passage ; 
which  stream  of  air  neidier  operates  perfectly  in  the  higher 
fodgments  of  the  mine,  nor  in  the  breaks*  where  gas  accumu- 
latesv — 2d^  Falls  of  water,  carrying  with  them  a  current  of 
air ;  these  render  one  of  the  shafts  useless  for  every  other 
purpose,  and  increase  the  labour  iuid  expenses  of  clearing 
the  mine  of  water. — 3d,  The  air-punflq^  which,  besides 
befli|^  inefficient  to  propel  a  full  stream  of  air  from  shaft  to 
shafts  deprives  the  miners  of  the  use  of  the  upcast  shafts 
while  it  is  at  work. 

Among  the  dangerous  expedients  now  in  U8e>  it  is  only 
neceisary  to  mention  ihefumacef  placed  near  the  bottom 
:of  die  upcast  pit,  which  is  supposed  to  produce  the  requi- 
mte  current  by  the  rarefaction,  of  the  air  Within  it.  Over 
this  furnace  all  the  air  of  the  mine  (including,  of  course, 
all  die  hydrogea'gas  mixed  in  various  proportions  with 
atmospheric  air)  is  compelled  to  pass. 

Itvis  suggested  in  the  Report  before  mentioned^  that  the 
fiumace  should  be  extinguished  the  instant  an  overpowering 
discharge  of  inflammable  gas  takes  place  in  any  part  of  the 
rinine;  but  the  inflammable  air  may  reach  the  furnace  before 
.any  previovs.  intelUgence  of  it^  approach,  can  be  given  at 
die.bottom  of  the  shafts^  in  time  to  enable  the  workmen  to 
extinguish  a  chaldron  or  upwards  of  burning  coals  I 

To  elucidate  still  further  the  present  mode  of  ventilation, 
(for  I  consider  it  essential  to  bring  die  two  systems  in  com- 
parisoiiy)  it  inajf:  be  necessary  to  state  that  every  coal  mine  or 
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working  is  confined  to  the  depth  of  one  stratum,  or,  in  caseiT' 
where  the  strata  are  thin,  of  two  or  more,  so  as  not  to  ex- 
ceed eight  feet  in  general  depth  from  the  roof  to  the  floor  of 
the  mine.  The  roof,  and  the  floor,  (or  thill^  as  it  is  called,) 
although  they  are  nearly  equidistant,  are  never  perfectly 
horizontal,  but  incUne,  or  dip,  from  that  position  in  different 
angles.  From  thi^  last  circumstance,  it  is  evident  that  one 
board  will  p^rform  a  descendifig  course,  whilst  the  next 
ascends  J  thu9  alternately  changing  its  direction  at  every  tunv 
and  generally  leaving  a  gradually  accumulating  portion  of 
hydrogen  gas  at  the  commencement  of  every  descent,  piro- 
bably  mixed  with  or  diluted  by  atmospheric  air,  but  thuB 
rendered  more  and  more  susceptible  of  explosion  on  the  ap- 
proach of  flame.  In  Felling  Colliery,  for  instance,  the  hy- 
drogen gas  is  supposed  to  descend  in  its  serpentine  course 
not  less  than  twa  hundred  and  fifty  feet,  perpendicular 
height,  in  each  xwyolution  of  the  air  through  the  boards  and 
headways*  Now,  when  we  recollect  that  hydrogen  gad  is 
so  much  lighter  than  common  air  as  to  float  upon  the  latter 
as  oil  does  upon  water,  it  is  evident  that  the  hydrogen  gas 
will  accumulate  ii^  the  higher  part  of  every  turn  or  winding^ 
of  its  course,  pre(iisely  in  the  same  way  as  the  air  which 
lodges  in  the  upper  part  of  a  bent  water-pipe  contracts  the 
passage  for  the  water,  and  finally  stops  the  current  unlesa 
propelled  with  great  force.  ^ 

A  similar  phenomenon  takes  place  in  the  coal  mines.r 
The  hydrogen  gas  lodges  in  the  upper  chambers  or  cre- 
vices until  the  current  of  air  increasing,  and  requiring  more 
room,  forces  the  gas  into  motion,  and  thus  in  a  state  of 
dangerous  mixture  or  dilution,  the  two  fluids  traverse  the 
rest  of  the  workings  seeking  the  flame,  which  is  to  arm 
them  with  destruction.  And  here  it  must  be  remembered 
that  the  miners'  low,  or  candle,  is  equally  enabled  to  com- 
municate explosion  as  the  greatest  flame  possible :  it  is  be- 
lieved that  all  the  explosions  at  Felling  Colliery  took  place  , 
in  this  way,  at  the  upper  levels  of  the  mine. 

This  method  of  ventilation  has  frequently  been  success- 
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{ul  wb^n  performed  in  all  its  detail  with  accuracy  and  skilly 
and  under  the  favourable  circumstance  of  being  used  in 
thin  coal  seams,  containing  but  little  hydrogen. 

Some  of  the  StafiPordshire  colliers  were  able  in  this  way 
to  clear  their  six  or  eight  feet  seams  with  a  comparatively 
small  loss  of  life:  at  last  they  diluted  the  inflammable  gas 
fo  such  an  extent  with  atmospheric  air,  as  to  produce  an 
ttnexpk)sivey  and  of  course  a  harmless,  mixture  in  general ; 
80  that  this  system  may  not  improperly  be  called  the  Di* 
luting  System  of  Ventilation. 

It  now  remains  to  describe  the  method  of  clearing  mines 
of  foul  lur,  by  means  of  what  is  called  the  firing  line,  or 
which,  for  the  sake  of  distinction,  I  shall  denominate  the 
Jtring  process. 

This  dangerous  operation  is  performed  by  an  apparatus 
consisting  of  a  long  pole,  or  a  series  of  poles  fitting  one 
ilita  the  other  like  a  flshing-rod,  so  as  td' be  elevated  to  the 
bveak,  or  poi  hole,  where  fire-damp  is  accumulated  :  at  the 
upper  end  of  this  pole,  a  copper  wire  is  passed  through 
Vifon  a  small  sheave  or  wheel,  which  wire  is  made  to  reach 
to  any  distance  within  the  area  of  the  mine  from  the  horse 
ptaide :  this  done,  the  pole  is  firmly  fixed  in  the  place  where 
the  gas  lodges ;  the  candle,  fixed  to  a  piece  of  lead  or  other 
substance  to  keep  it  steady,  is  carried  by  the  fireman  as 
fcr  towards  the  explosive  region  as  safety  will  admit  o^ 
when  it  is  set  upon  the  floor,  and  fastened  to  one  extremity 
of  the  copper  wire  ; — this  done,  the  firemen  retire  to  the 
stable,  which  is  made  strong,  and  well  secured,  in  order  to 
barricade  them ;  the  other  extremity  of  the  wire  is  passed 
through  a  crevice  in  the  door,  by  which  means  they  draw 
the  wire  untU  the  light  gets  to  its  destination : — in  some  in- 
stances they  remain  pent  up  for  a  length  of  time,  in  the 
greatest  suspense,  owing  to  some  accidental  circumstance 
having  put  the  eandle  out,  before  it  reaches  the  pot  hole  ; 
when  they  are  fearful  of  venturing  out,  from  the  uncertainty 
of  what  may  bd  the  event 

In  many  inst^ces  it  has  been  found  necessary  to  explode 
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these  lodgments  three  times  a*day,  at  each  time  clearing 
the  mines  of  all  the  workmen,  except  the  firemen;  the  ne- 
cessity of  which  has  been  occasioned  by  the  miners  cutting: 
down  strata  or  measures  of  coal,  so  as  to  render  their  roof 
higher  than  the  general  run  of  six  or  eight  feet  seams,  and 
by  this  means  making  the  extra  elevation  too  great  to  be 
affected  by  the  diluting  current.  In  shorty  when  the  roof 
of  a  coal  mine,  where  the  seam  is  thirty -six  feet  thick,  is. 
cut  down,  no  means  but  the  Jinng  process  could  hitherto 
suspend,  even  for  a  day,  the  destructive  effects  produced 
by  an  explosion  affecting  the  whole  mine* 

The  expense  of  this  process,  besides  the  loss  of  many 
of  the  firemen,  was  immense : — it  was  necessary  to  leave 
an  i^iusual  substance  of  coal  in  the  pillars  to  support  the 
roof  against  the  shocks;  the  body  of  coal  itself  was  be- 
sides damaged  both  by  the  concussion  and  by  the  heat 
attendant  upon  iiift  combustion  of  the  gas ;  a  heat  which 
frequently  set  fire  to  the  seam  of  coal,^  and  required  Jthe 
stoppage  of  the  shafts  for  its  extinction.  . 

Lord  Dudley  and  Ward,  greatly  to  his  honour,  em- 
ployed the  most  eminent  coal  viewers  from  Durham  and 
Northumberland,  to  devise  some  expedient  by  which  this 
calamity  might  be  averted,  but  in  vain : — with  all  their  skill 
and  ability,  not  a  single  explosion  was  prevented. 

It  is  in  such  mines  as  these,  that  my  system  of  ventila- 
tion has  been  brought  into  use  to  the  fullest  extent,  and 
with  the  happiest  results. 

Having  thus  described  the  methods  of  ventilation  now  in 
use,  I  shall  proceed  to  lay  before  the  Society  an  outline  of 
the  plan  which  I  have  successfully  pursued  for  several 
years,  as  testified  by  the  certificates  herewith  transmitted, . 
and  to  which  I  request  the  particular  attention  of  theSociety.- 

The  annexed  drawing  (plate  VI.)  exhibits  the  ground 
plan  of  a  coal  mine  ventilated  according  to  my  system,  and 
worked  so  as  to  yield  a  much  greater  quantity  of  coal  from 
any  given  area  at  an  expense  in  no  case  equal  to  one -third 
of  the  former  method. 
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The  white  line  round  the  square  exhibits  the  gas  head- 
\vay,  enclosing  a  given  area,  and  communicating  with  the 
upcast  shaft  at  B. 

A,  the  downcast — B,  the  upcast  shaft. 

C  represents  a  collateral  gas  headway,  made  to  carry  off 
the  gas,  when  a  dyke,  having  thrown  down  the  strata  in 
any  part  of  a  seam,  renders  the  elevated  or  upcast  side 
higher  than  the  general  level  of  the  main  gasKiourse,  in 
which  case  this  i»  carried  to  it. 

The  black  squares  represent  the  pillars  left  to  support 
the  roof:  by  comparing  those  left  in  the  line  from  shaft  to 
shaft,  the  pillars  d  and  e  will  shew  the  stronger  supports 
left  under  any  building. 

F,  a  fall  of  stone  or  shale  from  the  roof,  which  merely 
knocks  down  a  few  pillars^  without  obstructing  the  ven-* 
tilation. 

G,  part  of  a  coal  seam  unwrought^  with  a  working  round 
it,  interrupted  by  a  fall  of  the  roof  at  N,  which  merely 
stops  up  one  holing  or  aperture  into  the  gas  headway^ 
whilst  the  foul  air  passes  through  the  next  apertures,  a» 
represented  by  the  darts  A,  h. 

The  cross  darts,  i,  i,  i,  i,  shew  the  holings  at  the  lower 
part  of  the  mine,  made  into  the  bottom  of  the  gas  head- 
way; and  through  which  the  carbonic  acid  gas  escapes 
upon  the  water  level. 

K,  a  tube,  made  to  carry  off  the  gas  from  the  upper 
levels  of  a  mine  when  not  supplied  with  holings  into  the 
gas-course,  in  the  line  of  its  rise,  as  at  e,  e,  e :  this  mode 
admits  horses  to  draw  under  it,  which,  by  the  system  here- 
tofore used,  is  performed  by  brattices  or  partitions,  as  at 
M :  but  it  is  seldom  necessary  in  my  plan  to  make  use  of 
this  tube. 

The  darts  shew  the  manner  in  which  the  gas  creeps  off 
into  the  gas  headway*. 

*  Two  other  plates,  shewing  sections  of  the  strata,  are  omitted,  as  they 
do  not  materially  conduce  to  the  explanation  of  this  method  of  ventila* 
tion.— Editor. 
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In  working  the  gas  headway  through  the  higher  parta  of 
a  mine,  the  under  strata  are  bored  every  twenty  or  thirty  • 
yards  a  few  feet  through,  in  order  to  draw  off  the  gas  from, 
the  lower  strata.  When  an  open  or  porous  incumbent 
stratum  lies  near^  the  gas  may  sometimes  be  let  off  by 
boring  into  it 

If  the  old  system  of  ventilation  were  to  be  abandoned,  the 
pillars  left  to  support  the  roof  might  be  re-worked  to  a  con- 
siderable extent :  in  my  system,  pillars  will  be  left  without 
any  regard  to,  or  necessity  for,  regularity,  so  as  to  afford 
sufficient  support  to  the  roof,  and  to  every  locality  which 
may  occur  to  make  precaution  necessary ;  by  which  means 
much  more  coal  will  be  obtained  from  a  given  area. 

Although  it  may  be  only  necessary  to  cut  a  very  few 
yards  from  the  pit  or  shaft  to  get  on  the  highest  line  in  the 
coal  field,  to  effect  the  mere  purpose  of  ventilation  from 
hydrogen  gas ;  yet  it  is  important  to  have  a  thorough  know- 
ledge of  the  stratification  to  enable  any  one  to  carry  on  my 
future  operations  with  advantage.  In  thie  working  of  coal, 
an  excavation,  or  gas  course,  should  be  driven  sometimes 
entirely  round  the  works,  for  the  inflammable  and  vitiated 
air  to  pass  off,  which,  being  lighter  than  common  air,  will 
go  off  by  the  higher  level.  The  carbonic  acid  gas  will, 
from  its  gravity,  seek  the  water  level,  or  the  lowest  parts 
of  a  mine,  as  shewn  at  ?,  ;*,  i,  i,  in  plate  VI.    ^         '• 

The  dimensions  of  the  holings  or  apertures  into  the 
above  gas-course,  must  be  judged  of  from  the  quantity  and 
relative  specific  gravity  of  the  gases  which  they  are  in- 
tended to  receive. 

The  surrounding  of  coal  fields  by  headways  is  generally 
practised  by  every  intelligent  director ;  as  the  risk  run  with- 
out such  a  precaution  is  very  great,  and  many  lives  hav^ 
been  lost,  and  works  shut  up,  from  an  ignorance  of  the  stra- 
tification, a  knowledge  of  which  would  have  been  acquired 
by  driving  the  headway.  This  course  also  secures  the 
miners  against  all  sudden  irruptions  into  old -wastes,  which 
might,  and  frequently  do,  let  in  water,  accumulations  of 
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'gas,  &c,  upon  the  men.  In  cutting  it,  the  different  dislo- 
cations met  with  should  be  noted  down,  with  their  angles, 
bearings,  &c.  and  transferred  to  the  map  made  to  govern 
the  general  arrangement  of  the  works  as  the  colliers  ad- 
vance. A  director,  who  has  his  field  once  surrounded,  k 
enabled  to  examine  every  part  geologically,  and  can  pro- 
ceed without  fear  of  danger  from  any  quarter :  and,  as  he 
requires  a  greater  extension  of  his  field,  he  has  only  to  drive 
a  line  off  from  this  conmfion  gas  passage  to  still  higher  parts, 
should  they  occur. 

The  gas-course  should  be  attached  to  the  drawing,  or 
upcast  shaft,  by  two  folding  doors,  one  of  which  should  be 
made  to  close  before  the  other  opens :  by  such  an  arrange- 
ment, coal  can  be  safely  drawn  up  at  the  upcast  shaft,  as 
the  trap  or  folding  doors  will  prevent  the  common  air  from 
communicating  with  it :  the  gas-head  should  be  made  to 
discharge  itself  a  few  feet,  say  ten  or  twelve,  up  the  shaft, 
«o  as  to  prevent  the  possibiUty  of  flame  approaching  the 
^as  on  its  enteri^  the  bottom  of  the  pit;  with  this  precau- 
tion, lights  may  be  kept,  in  some  lower  point,  on  the  oppo- 
site side  of  the  shaft  to  that  which  the  gas  enters. 

The  holings,  or  small  gas-courses,  made  in  the  main  gas 
head-way,  must  necessarily  accompany  the  works  as  they 
advance ;  or,  in  fact,  it  is  better  to  have  them  made  as  far 
forward  as  possible :  the  holivgs  into  the  gas-course  from 
the  board,  or  headway  adjoining  it,  may  be  made  with  a 
boring-rod  of  three  inches  in  diameter,  or,  if  necessary,  of 
a  greater  diameter ;  which  will  be  sufficient  to  carry  off  the 
hydrogen  gas  generated  in  their  neighbourhood :  but  the 
principal  passage  for  the  gas  must  be  at  the  very  highest 
part  of  the  workings,  into  which  hydrogen  gas,  azotic  gas, 
and,  finally,  cold  air,  will  flow  in  succession ;  but  the  backs 
and  slips  should  be  mostly  depended  on  to  effect  ventilation. 

It  is  supposed  that  by  the  old  system  a  standard  current 
of  air  moves  through  an  aperture  of  thirty  feet  area,  at  the 
rate  of  three  feet  per  second,  which  equals  5400  cubic  feet 
per  minute;  and  that  this  is  capable  of  diluting  about 
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twenty-eight  and  a  half  feet  of  gas  per  second,  or  one 
thousand  seven  hundred  and  ten  feet  per  minute,  so  as  to 
render  it  perfectly  harmless :  this,  however,  only  gives 
three  parts  of  air  to  one  of  gas,  which,  supposing  the  equa- 
lity of  this  proportion,  must  render  it  an  explosive  mixture. 
But  this  dilution  is  not  regular,  nor  does  the  gas  distribute 
itself  equally;  for  in  some  parts  the  hydrogen  remains 
nearly  pure,  and,  in  others,  diluted  beyond  the  explosive 
point ;  but  in  the  higher  parts  of  a  mine,  a  great  collection 
may  always  be  expected,  mixed  up  to  various  points  of  ex- 
plosion, and  more  partic^rly  at  the  last  of  the  air,  as  the 
accumulations  of  every  other  part  of  the  mine  must  pass 
through  it 

.  By  a  gas-head  of  the  same  capacity,  in  my  system,  I  can, 
according  to  the  above  rate  of  three  feet  per  second,  luring 
off  ninety  feet  of  gas  in  that  time;  but  if  the  gas  be  pure, 
its  travel  or  rate  of  going  will  be  in  proportion  to  its  levity 
and  the  rarefaction  in  the  gas  headway.  I  reckon,  there^ 
fore,  upon  the  rate  of  at  least  ten  feet^|er  second,  which 
lyould  carry  off  300  feet  of  gas  each  second,  or  eighteen 
thousand  feet  per  minute :  but  this  generation  is  far  more 
than  can  be  presumed  upon  in  any  mine  ;  so  that  tlie  ex- 
tremity of  security,  afforded  by  my  system,  would  proba- 
bly never  be  put  to  the  test :  the  distance  of  its  course  in  a 
jcoal-field  of  nine  hundred  yards,  will  seldom  exceed  twelve 
Jiundred  yards.  A  part  of  the  old  works  being  left  with 
good  stopping,  will  answer  the  purpose,  with  little  altera- 
tion, of  gas  headways  in  my  system.  But  if  the  gas-course 
as  to  be  <?ut  off  in  the  solid  coal,  an  excavation  may  accom- 
pany it,  as  described  round  the  upper  part  of  the  ground 
plan,  plate  VI.,  as  a  board  to  get  coal  from ;  this  will  take 
off  the  gas  as  it  is  extricated,  and  will  prove  a  common 
passage  for  the  air,  which  has  full  liberty  to  flow  through 
the  mine ;  but  on  its  departure  up  the  shaft  will  be  preceded 
J)y  the  lighter  fluids,  into  the  gas-course. 

To  elucidate  my  system  still  further,  I  will  introduce  the 
jfollowing  analogy : — If  a  large  thin  book  be  placed  in  » 
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slanting  position  on  a  bed  of  clay  or  stone,  and  covered 
ivith  another  bed  or  stratum  equally  impervious  to  gas,  it 
may  represent  a  seam  of  coal,  which  is  separated  into  la- 
minae, correspondent  to  the  leaves  of  paper.  This  is  pre- 
cisely the  case'  in  those  mines  where  the  seam  of  coal  runs 
out  to  the  surface,  uninterrupted  by  faults :  in  such  mines 
explosions  are  never  known. 

But  when  the  seam  is  separated  by  a  fault,  which,  to  pur- 
sue our  illustration,  may  be  imitated  by  cutting  the  bocd^ 
in  two,  with  its  supporting  and  superincumbent  strata  of 
clay ;  raising  or  depressing  one*^ortion,  until  the  leaves  of 
the  book  no  longer  touching  each  other,  rest  against  the 
clay;  and  vice  versd :  such  a  fault  it  is  evident  will  nO  longer 
permit  the  free  transmission  of  the  noxious  gas  into  the  at- 
mosphere, from  the  portion  of  leaves  situated  below  the 
fault ;  whilst  that  part  which  still  presents  its  higher  edge 
to  the  surface  continues  as  safe  as  before :  in  this  case  I 
bore  a  sufficient  quantity  of  holes  from  the  seam  below  the 
fault,  or  downc  Jk  to  the  seam  above  it,  or  upcast,  in  order 
to  let  the  gas  pursue  its  course. 

[To  be  continued,'] 


XL — On  Melting  Caoutchouc ,  or  India-Rubber^  and  Preserving 
Iron  and  Steel  from  Rust.  By  Arthur  Aikin,  Esq. 
Secretary  to  the  Society  foi-  the  Encouragement  of  ArtSy 
Manufactures,  and  Commerce. — In  a  Letter  to  the  Editor. 

19,  John  Street,  Adelphi, 
Dear  Sir,  December  24,  1821. 

You  well  know  the  many  attempts  that  have  been  made  to 
preserve  iron  and  steel  from  rust,  and  the  small  success 
with  which  they  have  been  in  general  attended.  Greasy 
and  oily,  or  resinous,  substances  have  formed  the  basis  of 
the  different  preparations  proposed  and  employed  for  this 
purpose :   but  in  the  former,  when  rancidity  comes  on,  an 
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command  for  furnishing  light,  filling  balloons^  or  other 
purposes*.  If  water  be  composed  of  85  ])arts  of  oxygen 
and  15  of  hydrogen*;  and  carbonic  acid  gas,  of  about  28 
of  carbon  in  the  100 ;  one  pound  of  charcoal,  and  not  far 
from  four  of  water,  ought  to  give  something  like  two 
hundred  and  fifty  gallons  of  carbonic  acid  gas,  or  enough 
to  supply  that  quantity  of  as  nearly  strongly  impregnated 
mineral  water  as  is  to  be  found  in  nature  f  ;  and  near  fivfe 
hundred  gallons,  or  about  seventy-five  cubic  feet  of  hydro- 
gen gas,  something  like  equal  to'  twenty-five  pounds,  or 
six  wax  candles  burning  twenty-five  hours,  for  affording 
light  Some  very  trifling  addition  of  spirit  of  turpentine, 
or  other  substance,  will  be  required  to  make  the  flame 
white.  These  gases,  as  formed,  may  be  forced  into  the 
aqueduct  of  a  limited  quantity  of  water,  to  be  conveyed 
along  with  it  to  some  desirable  situation  to  be  let  out  for 
use.  The  quantity  of  water  let  in  will  depend  on  the 
quantity  of  mineral  water  wanted.  If  a  flame  be  applied 
to  the  surface  of  these  foimtains,  the  hydrogen  gas  takes 
fire  and  burns  on  the  surface  of  the  water ;  thereby,  per- 
haps, exposing  some  of  nature's  hidden  operations. 

In  this  way,  towns,  cities;  and  manufactories,  may  be, 
for  ought  that  yet  appears,  supplied  with  a  pleasant,  healthy 
drink,  and  at  the  same  time,  and  from  the  same  materials, 
abundantly  lighted.  There  must  be  an  addition  of  some 
kinds  of  fuel,  to  preserve  the  red  heat  of  the  charcoal,  and 
to  evaporate  the  water.  But  that  will  be  trifling ;  especially 
if  it  be  a  fact,  as  I  fully  believe,  that  carbonic  acid  gas,  in 
forming,  always  gives  out,  instead  of  absorbing,  heat. 
If  so,  it  is  at  least  one  source  of  animal  heat  As  yet, 
my  attention,  so  far  as  my  health  would  permit,  has 
been  directed  chiefly  with  a  view  to  come  at  an  easy 
mode  of  furnishing  mineral  springs,  by  the  disengagement 

*  The  most  recent  authorities  give  the  composition  at  88.24,  of  oxigen, 
and  11.76  of  hydrogen. — American  Editor, 

•f  Carbonic  acid  Gas  derived  directly  from  almost  any  species  of 
luming  fuel,  would  be  very  prone  to  impart  an  empyreumatic  taste  and 
smell  to  the  water  in  which  it  is  condensed. — American  Editor* 
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;t)f  the  carbonic  acid  from  marble,  by  the  stronger  acids. 
For  that  purpose,  and  others,  I  had  a  small  cool  spring  of 
water  brought  in  a  wooden  aqueduct  about  one  hundred 
and  fifty  yards,  having  a  descent  of  fifty  feet,  all  the  way 
on  an  inclined  plane ;  so  that  the  water  should,  in  no  in- 
stance, fill  the  bore  of  the  logs,  and  obstruct  the  passage 
,of  the  gas  or  gases,  if  turned  into  the  aqueduct  with  the 
water,  or  forced  in  at  the  bottom. 

I  found  no  difficulty  in  filling  the  aqueduct  with  water, 
•so  as  to  give  a  pressure  or  head  equal  to  thirty  or  forty  feet 
perpendicular.  Very  fine  streams  of  water,  issuing  under 
.any  thing  like  this  head,  and  coming  in  contact  at  nearly  a 
right  angle,  with  a  plane  surface,  were  converted  into  a 
spray,  as  fine,  much  of  it,  as  mist  When  this  mist  or  spray 
was  forced  into  an  atmosphere  of  pretty  strongly  com- 
pressed carbonic  acid  gas,  it  became  suitably  impregnated 
with  the  gas,  so  as  to  form  a  very  pleasant  drink.  To  faci- 
litate the  impregnation,  and  to  prevent  a  possibility  of 
any  of  the  sulphuric  acid  being  retained  by  the  water,- 
and  for  other  purposes,  I  filled  the  vessel  (a  common  three 
gallon  stone  jug  answers  well)  about  two  thirds  or  three- 
fourths  with  grains  of  the  marble,  about  the  size  of  large 
peas :  the  spray  falling  on  these,  passing  slowly  from  one 
piece  to  another,  gives  more  time,  and  presents  an  immense 
surface  to  the  gas.  In  this  way,  water  under, a  pressure  of 
twenty  or  thirty  feet  head,  or  much  less,  issuing  at  the 
rate  of  about  two  half-pint  tumblers  per  minute,  flows  in, 
pure  spring  water  at  the  top,  and  flows  out  nearly  or  per- 
fectly saturated  at  the  bottom  :  as  much  so,  nearly,  as  any 
known  natural  spring.  By  adding  one  vessel  to  the  top  of 
another,  or  increasing  the  length,  and  increasing  the  pres- 
sure, any  desired  quantity  of  the  gas  may  be  added  to  the 
water.  Indeed,  any  part,  or  the  whole  length,  of  the  aque- 
duct, may  be  filled  with  these  fragments,  and  with  those  of 
iron.  The  gas  and  water  evidently  dissolve  more  or  less 
of  the  lime  and  iron.  Carbonate  of  soda^  or  any  other 
substance  which  renders  the  water  more  healthy  or  useful^ 
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may  be  added  in  any  desired  quantity.  The  quantity  df 
water  that  flows  in^  may  be  regulated  or  stopped,  so  as  to 
meet,  very  exactly,  the  call  or  demand  there  shall  be  for  the 
mineral  water.  The  overplus  of  the  spring  water  is  apphed 
to  keep  the  vessels  and  mineral  water  cool.  This  mineral 
water,  with  a  portion  of  the  gas,  may  be  continued  into  an 
aqueduct,  and  discharged  into  the  bottomof  a  box,  in  which 
they  will  rise  up  for  use,  with  the  same  bubbling  appearance 
as  those  of  the  natural  mineral  waters.  Some  of  the  marble, 
which  I  use,  appears  to  contain  much  sulphuretted  hydrogen*, 
and  some  iron  pyrites.  If  the  mineralized  water  stands  a 
4ay  or  two  on  these  fragments  of  lime,  it  gives  the  water  as 
strong  a  smell  and  taste  of  this  gas,  probably,  as  any  natural 
spring  in  the  world ;  and  there  is  an  appearance  of  iron 
being  deposited  from  this  water  by  standing  in  a  glass 
vesseL  How  easy  then  to  produce  at  one  establishment, 
from  a  single  spring  of  pure  water,  our  choice  of  any  num- 
ber of  mineral  waters,  and  those  as  good  as  any  to  be  found 
in  nature,  or  possibly  better ! 

If  the  vinous  fermentation  should  be  adopted  for  pro^ 
curing  the  carbonic  gas,  a  flood  of  it  may  be  prociu*ed  from 
many  sources,  not  only  without  expense,  but  even  at  a 
profit 

But,  in  those  situations  where  these  waters  will  be  most 
wanted,  and  where  they  are  much  the  most  useful,  I  know  of 
no  reason  why  an  abundant  supply  of  the  gas,  ready  formed, 
w"  may  not  always  be  had,  and  that  without  expense — I  allude 
to  breweries.  At  as  many  of  these  as  is  necessary,  (where 
there  is  steam  or  other  power,)  it  will  be  but  to  avail 
ourselves  of  a  forcing  pump  to  drive  the  gas,  as  formed 
and  purified,  or  from  reservoirs,  into  suitable  pipes,  with  a 

*  It  is  doubtless  one  of  those  fetid,  although  crystaUne  and  de- 
cidedly primitive,  lime  stones,  which  have  been  found  repeatedly  of 
late  in  this  country ;  their  existence  must  give  rise  to  interesting  geo- 
logical speculations.  Is  the  sulphuretted  hydrogen,  from  which  fetor  is 
probably  derived,  owing  to  the  decomposition  of  pyrites  by  moisture  ? 
Pyrites  often  exist  in  primitive  rocks,  but  animal  bonee  never. — Ameri- 
can Editor, 
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sufficient  quantity  of  water,  to  be  conducted  to  some  plea- 
sant, suitable  situation,  far  enough  to  have  the  water  pro- 
perly impregnated,  and  then  to  be  let  out  for  use.  If  a 
greater  pressure  than  what  the  ground  naturally  affords 
be  wanted,  it  is  only  to  add,  at  the  outlet,  a  valve  sufficiently 
loaded.  A  small  fountain  may  receive  the  water  and  over-* 
plus  gas,  above  the  valve,  or  they  may  be  drawn  below. 

It  appears  necessary,  that,  where  the  gas  is  disengaged 
from  limestone,  the  vessel  containing  that,  and  the  diluted 
acid,  should  in  some  way  be  agitated,  so  as  to  shift  the 
position  of  the  pulverized  marble.     The  best  mode  I  have 
tried,  as  yet,  is  to  cause  the  vessel  to  revolve,  say  a  stone 
jug,  on  an  axis,  and  end  over  end :  and  to  have  a  por- 
tion  of   the  marble  coarse.      As  the  sulphate  of  lime 
Ibrms  on  the  surface  of  these  lumps,  by  their  friction  in 
rolling  over  each  other,  it  appears  to  be  worn  off,  present* 
ing  continually  fresh  surface  for  the  acid  to   act  upon, 
and  thereby  continuing  very  regularly  its  operation,  ever 
so  long.     These  vessels  may  be  made  to  revolve  (very 
slowly   if  necessary)  by  weights,  springs,  or  a  parapet  of 
die  water,  or  may,  occasionally,  be  moved  by  hand.     The 
gas  presses  out  at  one  end  of  this  axis.     A  very  cheap, 
quick,  and  agreeable  mode  of  preparing  the  water,  where 
we  have  (or  have  not)  an  aqueduct,  or  head,  to  resort  to,  is 
to  take  four  or  five,  or  more,  decanters,  say  of  the  capacity 
of  a  quart;  fill  them  with  fragments  of  marble — set  them   ^^ 
in  a  row  or  other  form,   each  with  a  good  cork ;  let  a  tin 
tube  screw  upon  the  axis  to  receive   the  gas,   and  press 
pieces  of  cork,  or  other  stuffing,  to  the  vessel,  to  make  it 
tight  round  the  axis.    This  tube,  near  the  other  end,  fe  of 
a  conical  form,   and  turned  down  at  a  right  angle,  far 
enough  to  be  inserted  through  the  cork  of  the  first  bottle : 
another  tube,  turned  down  at  each  end,  so  that  one  leg  . 
shall  pass  through  the  cork  also,  to  the  bottom  of  the  fitst 
decanter,  and  the   other  through  the  cork  of  the  second 
decanter ;  and  so  on  with  as  many  as  are  to  be  used.     A 
small  reservoir  is  to  be  placed  as  many  feet  above  as  con- 
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venienty  and  the  first  vessel,  with  a  small  pipe  leading  down 
and  through  the  first  cork,  with  an  opening  at  the  lower 
end,  about  one-thirtieth  of  an  inch  in  diameter.  A  quan-' 
tity  of  pulverized  lime  and  water  may  be  piit  into  the  re- 
volving vessel ;  then  more  water,  containing  a  small  quan-^ 
tity  of  clay  or  sulphate  of  lime.  This  will  be  deposited  on 
the  lime,  so  as  to  prevent  the  action  of  the  acid  when 
poured  in,  which  may  now  be  added,  and  this  vessel  corked-^ 
It  is  now  ready  for  use. 

Put  cool  water  into  the  reservoir,  turn  the  vessel,  mo-' 
derately,  a  very  little,  if  the  gas  is  not  already  forming  fast 
enough.  The  water  strikes  on  the  first  fragments  of  stone, 
i^  thrown  over  them,  and  passes  over  the  surface,  from  one 
to  another,  to  the  bottom,  where  it  is  continually  taken  up 
by  the  tube,  with  a  portion  of  the  gas,  and  discharged  just 
below  the  cork  of  the  second  vessel :  or  thrown  out,  in  a 
spray,  by  and  with  the, gas ;  or  else  discharged  at  the  lower 
end  of  the  tube  in  bubbles ;  thereby  furnishing  a  carbonic- 
gas  within  and  without,  with  an  almost  infinitely  thin  film 
of  water  between,  to  absorb  it  on  each  side.  By  continuing 
the  same  process,  it  passes  the  whole,  let  the  number  be 
ever  so  many.  At  the  last  one  it  is  thrown  out,  through  a 
stop-cock,  as  at  common  soda-water  establishments,  or  flows 
out  in  a  continued  stream  with  the  gas.  It  may  be  well  to 
fill  the  first  decanter,  or  even  all  of  them,  with  water,  and 
discharge  it  into  the  last  one,  by  the  gas,  before  the  water 
^  is  let  in  from  the  reservoir  above.  These  glass  vessels  may 
be  placed  in  a  trough  to  keep  them  cold :  this  can  stand  on 
a  table  or  side-board,  where  the  domestics,  or  other  mem- 
bers of  the  family,  may,  at  any  time,  furnish  a  bottle  or 
bottles  of  the  mineral  water  when  wanted. 

If  tin  plate  tubes  will  answer,  it  is  but  a  short  day's  work 
to  prepare  this  apparatus  ;  which  may  afford  sixty  or  one 
Iiundred  and  twenty  tumblers  per  hour,  with  half  a  dozen 
decanters.  By  increasing  their  number  or  size,  any  given 
quantity  in  this  way  can  be  constantly  or  occasionally 
supplied.     One  pound  of  sulphuric  acid,  if  I  mistc^ke  not, 
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ought  to  furnish  gas  enough  to  saturate  sixty  or  seventy 
gallons,  or  not  far  from  one  thousand  tumblers  of  water. 
Experiments,  I  think,  justify  me  in  saying,  we  may  expect 
not  far  from  half  this  quantity,  practically.  I  can  but  hope, 
and  do  believe,  if  owned  and  properly  managed  by  corpo- 
rations and  companies,  it  may  and  will  do  much,  very  much, 
.towards  annihilating  the  use  of  ardent  spirits,  as  well  as  be 
the  means  of  saving  many  annually  from  an  untimely  death 
by  drinking  cold  water,  to  say  nothing  of  its  usefulness  in 
other  respects. 

When  currents  of  this  gas,  conveniently  situated,  are 
found  issuing  naturally  from  the  earth,  they  may  be  turned 
to  account  As,  for  instance,  at  the  Grotto  del  Cane,  two 
miles  from  Naples ;  if  the  gas  from  this  grotto  were  re- 
ceived into  an  aqueduct,  and  carried  in  the  direction  of 
Naples,  or  in  any  other,  until  a  supply  of  water  could  be 
added,  the  current  might  be  continued  until  the  gas  and 
water  were  perfectly  united ;  and  then  they  might  be  let  out 
for  use  in  any  situation  most  agreeable,  or  most  conducive 
to  the  comfort  and  convenience  of  that  city  or  country. 

Orford,  September  27,  1820. 

Postscript. 

From  an  ounce  of  sulphuric  acid,  I  practically  obtain 
(I  may  say  without  trouble)  about  twenty  tumblers  of  as 
pleasant  drink  as  I  could  wish  for. 

It  is  a  great  luxury ;  and  I  have  no  doubt  that  it  has  been 
of  much  service  to  my  health.  The  sulphate  of  lime,  here, 
is  worth  six  or  eight  times  what  the  ground  marble  costs. 


XIII. — On  American  Lime  for  Water  Cement''^. 

The  following  notice  of  the  lime  used  in  the  sub-aqueous 
constructions  of  the  great  canal  in  the  state  of  New  York, 
is  contained  in  a  letter  from  Benjamin  Wright,  Esq.  chief 
engineer  of  the  Erie  Canal;  dated  Rome,  June  24,  1821  • 

*  From  Vol.  III.  of  Silliman*8  American  Journal  of  Science  and  Arts. 
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Thfe'  s{>eciinen  of  argillo-femiginous  limestone,  herewifli 
presented,  is  fotmd  in  great  abundance  in  the  counties  of 
Madison,  Onondaga,  and  Cayuga,  in  the  state  of  New  York. 
When  found  in  fdace,  it  is  always  under  the  blue  lime, 
which  i»  uniformly  overlaid  with  grey  lime.  The  grey  ia 
the  upper  stratum,  and  is  found  in  large  heavy  blocks  ;  tbe 
w4ofe  six  or  eight  feet  in  thickness.  The  blue,  which  next 
oceu^rs,  h  various  in  thickness ;  and  from  it  is  made  the 
beautiful  white  lime.  Under  the  blue  lies  the  first  described, 
which  is  found  to  be  ac  superior  water  cement,  and  is  ug6d 
very^  successfully  in  the  stone  work  of  the  Erie  Canal,  and 
believed  to  be  equal  to  any  of  the  kind  found  in  any  other 
country.  I  cannot  give  you  the  analysis — if  convenient  to 
give  a  sample  to  Mr.  Silliman^  for  his  examination,  it  mi^t 
be  useful  to  the  community  to  have  its  properties  fully  un- 
derstood ;:  and  if  he  thinks  it  merits  a  place  in  his  useful 
publication,  I  presume  he  will  give  it.  I  do  not  know  that 
it  is  found  in  the  counties  west  of  Cayuga,  but  presume* 
from  the  geological  character  of  that  country,  it  may  be 
found  in  all  the  country  west  to  Niagara,  and,  probably, 
further  west.  It  is  pulverized,  (as  it  will  not  slack,)  and 
then  used,  by  mixing  two  parts  lime,  and  one  part  sand. 
It  hardens  best  under  water ;  and  it  is  believed  its  proper- 
ties jare  partially  lost,  if  permitted  to  dry  suddenly,  or  if 
not  used  soon  after  mixing. 

Mr.  Canvass  White,  a  friend  of  mine,  has  obtained  a 
patent  for  it  when  used  for  hydraulic  purposes :  and,  it  is 
believed,  it  will  answer  an  excellent  purpose  for  rough 
casting,  &c.  For  cisterns  it  will  be  much  used,  no  doubt ; 
and  for  all  the  principal  erections  of  stone  work  for  canals, 
it  is  indispensable. 

Respectfully,  I  am, 
Dear  Sir,  your  obedient  servant, 

Benjamin  Wright. 

Tq  W.  W^  ffooUey,  E»q,   . 
if  New  York,  U.S. 
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We  are  informed  by  Mr.  Woolsey  that  the  price  of  this 
lime,  pulverized  and  burnt,  and  delivered  at  Utica,  is 
twenty  cents  the  bushel.  Mr.  W.  remarks^  that  "  Mr. 
Wright  is  a  gentleman,  equally  distinguished  for  respecta- 
bility of  character  and  high  attainments  as  a  civil  en- 
gineer^ and  that  his  accuracy  may  be  relied  on." 

Postscript,  April  3, 1821. 

In  February  we  had  an  interview  with  Mr.  White,  from 
whom  we  obtained  the  following  result  of  the  analysis  of 
the  hydraulic  lime,  by  Dr.  Hadley. 

Carbonic  acid    ......    35,05 

Lfane 25, 

Sflex 15,05 

Alumine 16,05 

Water 5,03 

Oxidofiron 2,02 

98,20 


To  this  Notice  tve  add  the  following  Extract  of  a  Letierfrom 
Myron  Holley,  Esq.  one  of  the  Commissioners  of  the  Great 
Canal,  dated  Albany ,  20th  January,  1821. 

Mr.  White,  one  of  our  engineers  on  the  Erie  Canal,  and 
A  man  of  good  character  and  useful  attainments,  especially 
on  subjects  connected  with  his  profession^  discovered,  in 
the  course  of  the  season  before  last,  the  material  fot  making 
an  excellent  water-proof  cement,  existing  in  great  abundance 
in  the  western  district  of  this  State.  And  we  have 
made  extensive  and  profitable  use  of  his  discovery,  in  the 
locks  aQd  other  mason-work  of  the  Erie  Canal.  It  is,  pro- 
bably, superior  to  Parker's  Roman  cement  in  quality,  and 
may  be  afforded  nt  less  than  half  the  expense  of  that  It 
will,  therefore,  probably  soon  come  into  general  use 
throu^out  our  country,  whenever  such  cement  is  required. 
Mr.  White  has  some  specimens  of  the  stone  which  consti- 
tutes the  principal  material  of  his  discovery,  which  he  in- 
tends presenting  to  you. 

VOL.  I.  F 
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XIV. — The  History  and  Treatment  of  Bony  Tumours  ♦. 

By  William  Gibson,  M.D. 

1  IT  healthy  a  balance  exists,  between  the  absorbent  and  ex- 
halent  vessels,  which  preserves  each  part  of  the  animal 
frame  within  regular  bounds.  Deviations  from  this  natural 
standard,  in  many  instances,  produce  diseases,  differing  ib 
utuation,  degree,  and  character,  from  the  slightest  percep- 
tible change  of  organization^  to  the  most  unlimited  extent 
of  morbid  structure.  Hence  two  opposite  classes  of  disease 
result — according  a9  the  laws  which  regulate  the  decom- 
position or  increment  of  the  body  predominate.  In  one 
case,  the  constituent  particles  are  removed,  and  diminu- 
tion is  the  consequence;  in  the  other,  an  undue  proportion 
of  matter  accumulates ;  giving  rise  to  general  enlargement 
or  to  excessive  deposition,  in  some  individual  textinre.  In 
this  way  every  tumour  must  form.  A  tumour,  whether 
formed  of  cellular  membrane,  skin,  muscle,  or  bone,  js  a 
vascular  organized  mass ;  receiving  a  supply  of  homog«)>- 
neous  particles  from  the  texture  upon  which  it  is  reared, 
or  with  which  it  is  assimilated.  If  this  view  be  correct, 
we  may  perhaps  conclude  that  such  diseases,  in  their  inci- 
pient state  or  original  formation,  do  not  differ  in  composi- 
tion from  the  organ  or  part  from  which  they  are  derived ; 
butaoquife  specific  characters,  as  they  increase,  from  pecu-* 
liarities  of  constitution  or  from  local  causes,  the  operations 
of  which  are  not  always  easily  explained.  That  diseased 
superstructures,  or  *^  new  productions  wliich  made  no  part 
of  the  original  composition  of  the  body +,"  never  exist,  we 
camiot  pretend  to  assert ;  but  we  are  inclined  to  consider 

•  From  the  Philadelphia   Journal   of  the   Medical  and    Physical 
Sciences,  No.  3.  for  1821. 

This  Article  is  important,  not  onlj  as  containing  much  valuable  practical 
'in^jrmation ;  but  still  more  so,  as  it  has  afibrded  a  hint,  fi-om  which  the 
-Editor  has  perfected  one  of  the  most  use^  surgical  instruments  hitherto 
known,  viz.  MacheWs  Annular  Saw^  by  rendering  it  seif-acHng,  Its 
construction  will  be  made  known  in  a  succeeding  Number  of  this  Work, 
t  See  Abemethy's  Surgical  Works,  Vol. ii* 
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sach  formt^tions  extremely  rare.  The  immediate  {punda-» 
tion  of  every  tumour,  is  probably  laid  in  a  bed  of  coagu-* 
lable  lymph :  this  lymph  is  rendered  vascular,  increases  in 
every  direction  in  proportion  to  its  supply,  becomes  smooth 
or  irregular,  soft  or  hard,  fleshy  or  bony,  parenchymatous 
or  medullary,  according  to  the  original  structure  from 
which  it  is  derived.  How  it  is  enabled  to  assume  specific, 
vitiated,  or  malignant  characters,  cannot  satisfactorily  be 
esaq^ined,  so  lon^  as  our  knowledge  of  the  operations  of 
nutrition  and  secretion  are  confined  within  narrow  limits* 
^t  it  is  not  our  purpose,  now,  to  speculate ;  at  a  future 
period,  we  propose  to  enter  upon  the  pathology  of  bony 
tumours;  at  present,  only  to  fiurnish  their  history  and 
treatment — <;ommencing  with  the  subject  of  exostosis. 

EXOSTOSIS. 

Exostosis  appears,  generally,  as  a  distinct  tumour  of  a, 
bone,  is  smooth  on  the  surface,  seldom  painful,  and  may 
remain  long  without  becoming  very  large.  Occasionally, 
the  whole  surface  of  a  bone  is  found  ragged  or  scabrous ; 
ecmsisting  of  numerous  plates  laid  over  each  other,  and 
sometimes  piled  to  a  considerable  height  in  thick  irregular 
masses.  Again — the  disease  appears  in  the  form  of  tuber- 
Gulated  knobs  or  irregular  excrescences,  closely  connected, 
or  insulated*  In  a  third  variety,  spinous  procesa|H|^r  bony 
q^es  are  eked  out  several  inches,  and  terminate  either  in 
a  sharp  point  or  a  knob.  After  careful  examination  of 
diseased  bones  in  the  spleqdid  cabinet  of  the  late  Dr/ 
Wistar,  and  of  numerous  specimens  in  my  own  collection, 
I  have  met  with  no  other  forms  of  exostosis,  than  those 
mentioned.  I  conclude,  therefore,  that  the  disease  seldom 
appears  in  any  other  shape ;  and  under  this  impression  shall 
denpmiiiate  eaqh  variety  according  to  its  external  charac- 
ters. The  first  I  shall  call  cirmmscrihed  exostosis;  the 
second,  lamellated  exostosis ;  the  third,  tuberculated  exos- 
tosis ;  and  the  fourth,  spinous  exostosis. 

Under  the  term  exostosis,  authors  comprehend  several 
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diseases^  essentially  different  in  symptoms,  structure,  and 
appearances.  Thus  we  have  the  *' fungous  exostosis^ 
which,  according  to  the  account  given  of  it  by  Sir  Astley 
Cooper  *,  must  be  the  osteo-sarcoma,  or  osteo-steatoma, 
complaints  specific  in  their  nature  and  structure  very  r&* 
mote  from  exostosis:  The  same  may  be  said  of  spina^ 
ventosa»  The  divisions  made  by  the  French  writers,* 
founded  upon  supposed  causes  of  the  disease,  such  as  tlie 
scrophulous,  darterous,  syphilitic,  scorbutic,  and  carcinoma* 
tous  exostosis,  are  equally  faulty,  since  they  4o  not  desig- 
nate any  variation  of  structure  or  form,  but  only  imaginary 
shades  of  difference.  Upon  the  whole,  then,  we  are  in- 
clined to  consider  exostosis  as  a  mere  enlargement,  from 
inordinate  deposition  of  ossific  matter,  transcending  the 
natural  limits  of  a  bone,  in  the  shape  of  a  spherical  tumour, 
a  plated  covering,  an  irregular  excrescence,  or  a  pointed 
production ;  in  each  of  which,  however  different  the  figure, 

the  structure  is  the  same. 

The  bones  are  all  subject  to  exostosis ; — sometimes  the 
disease  'prevails  universally.  An  instance  is  related  by 
Mr.  Abernethy  "  of  a  boy  who  was  so  excessively  afflicted 
with  an  apparent  predisposition  to  exostosis,  or  an  ex- 
uberant deposition  of  bony  matter,  that  a  very  trifling 
blow  would  occasion  a  bony  swelling  on  any  bone  of  his  * 
body.  Eus  ligamentum  nuchae  was  ossified,  and  prevented 
the  motion  of  his  neck ;  the  margins  of  his  axillag  were 
also  ossified,  so  that  he  was,  as  it  were,  completely  pinioned. 
Besides  all  this,  the  subject  in  question  had  numerous 
other  exostoses  on  various  parts  of  his  bodyt.'*  Sauce- 
rotte  J  has  detailed  the  history  of  a  man  thirty-five  years  of 
age,  in  whom  all  the  bones,  except  the  teeth,  were  in- 
creased to  double  their  natural  thickness,  but  remained  of 
the  ordinary  length.     The  skull  became  so  large  as  to  pre- 

•  Cooper  and  Travers'  Surgical  Essays,  Part  Ist.p.  170. 

t  Cooper's  Dictionary  of  Surgery,  Vol.  i.  p.  288 . 

X  Medical  and  Physical  Journal,  Yol.i  p»  49K  . 
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Bent  an  hideous  appearance,  and  the  eyes  were  forced 
from  the  sockets*  The  ribs  were  approximated,  and  the 
tiemiim,  clavicles,  and  scapulae,  imcommonly  prominent 
During  the  increase  of  the  bones,  the  patient  could  not 
move  himself,  breathed  with  great  difficulty,  and  suffered 
from  pain  in  every  part.  The  pulse  was  scarcely  percep- 
tible, and  the  urine  deposited  a  thick  white  sediment. 
After  suffering  for  seven  years  he  died,  but  permission 
could  not  be  obtained  to  examine  the  body.  Such  is  some- 
times the  predisposition  to  exostosis,  that  even  the  muscles 
and  tendons  are  completely  ossified.  A  striking  example 
of  this  kind  is  recorded  by  Dr.  Henry  *•  The  patient  was 
a  labourer  nineteen  years  of  age,  and  first  perceived  a 
painful  swelling  in  his  right  wrist,  which  gradually  in- 
Grea3ed,  involving  all  the  muscles  of  the  fore-arm,  and  con- 
verting them  into  soUd  bone,  as  high  as  the  elbow.  The 
left  arm  was  attacked-  in  a  similar  manner ;  then  the  right 
leg  firom  the  ancle  to  the  knee ;  and,  finally,  the  disease  ex- 
liended  from  th^  shoulder  to  the  fingers  of  each  arm. 

Of  the  individual  bones,  the  cranium,  lower  jaw,  ribs, 
sternum,  and  long  bones  of  the  dxtremities,  are  particularly 
liable  to  suffer  from  exostosis. 

The  frontal,  parietal,  and  occipital  bones  are  sometimeB 
irregularly  thickened  by  ossific  depositions  ;  at  other  times 
they  are  changed  into  regular  plates  of  unconupion  thick* 
ness.  There  is  a  skull  in  the  possession  of  Dr.  Davis,  of 
this  city,  taken  from  a  young  negro,  in  which  all  these 
bones  are  upwards  of  an  inch  in  thickness,  and  extremely 
compact  and  solid.  Examples  nearly  similar  are  given  by 
Sandifortt.  The  os  frontis  is  more  subject  to  exostosis 
than  either  the  parietal  or  occijpital  bones.  Frequently  the 
external  table  is  covered  with  bony  excrescences,  composed 
of  spiculse,  resembling  crystallizations  j:.  Occasionally  both 
tables  are  involved,  and  encroach  upon  the  dura  mater 

*  Philosophical  Transactions,  Yol>  xxi.  p.  89. 

-f  Museum  j^natomiciun,  VpL  ii.  p.  13. 

i  Baillie's  £ngraving8  of  Morbid  Anatomy,  p.  ^8. 
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and  hT&m.    Every  vjuriety  of  exostosis  has  been  found  oif 
the  skull ;  but  the  lamellated  is  the  most  common* 

!EiXostosis  may  occupy  the  orbit>  and  become  so  large  as 
to  displace  the  eye.  A  few  cases  of  the  kind  are  recorded 
by  writers,  tn  the  Edinburgh  Medical  and  Surgical  Jour-< 
nal*,  an  interesting  history  is  furnished  by  Mr.  Lucas,  of  a 
bony  tumour  an  inch  and  a  half  in  length,  two  inches  five- 
eighths  in  circumference,  and  weighing  an  ounce  and  two 
drams;  which  grewfrotn  the  orbitof  a  woman  twenty-eight 
Jrears  old,  and  forced  the  eye  forwards  and  outwards — caus* 
mg  it  to  hang  beyond  the  exterior  edge  of  the  socket.  The 
disease  was  produced  by  a  blow  from  a  cow's  horn,  on  the 
upper  and  inner  angle  of  the  orbit,  nearly  oil  the  transverse 
suture^  Mr.  Lucas  divided  the  upper  eyeUd^  and  exposed 
tfa^  boiie>  which  was  so  firmly  fixed  as  to  withstand  every 
effort  to  extract  it  The  wound  did  not  heal,  and  the  bone 
continued  to  increase  for  some  time^  At  length  it  becatoe 
carious,  and  was  finally  drawn  away,  but  not  without  di& 
ficulty.  The  eye  was  placed  in  its  natura}  situation;  and 
the  sight,  although  nearly  destroyed  by  pressure,  was  soon 
completely  restored.  Upon  analysis^  the  tumour  was  found 
to  consist  of  cartilage,  phosphiate  of  lime,  and  carbonate  of 
lime;  was  extremely  irregular;  resembled  a  wedge  cut  out 
of  a  sphere,  and  so  hard  as  to  admit  of  being  polished  lik^ 
ivory.— A  very  striking  example  of  inordinate  disposition 
of  bony  matter  upon  the  orbits  and  adjacent  parts,  destruo^ 
tive  of  each  eye^  is  recorded  by  Howshipt.  A  man  aged  50 
took  cold ;  inflammation  supervened;  and  a  tumour  of  die 
Isize  of  a  hazel-nut  formed  below  the  inner  angle  of  each 
eye.  These  continued  to  enlarge,  and  were  attended  with  iah 
tolerable  pain,  and  extended  to  the  bones  of  the  face  and 
head.  The  eyes  were  constantly  inflamed  and  pressed  for- 
ward, in  proportion  as  they  were  encroached  upon^  until  they 
were  displaced  and  burst.  When  examined  by  Mr.  Hows- 
ship  in  1815,  the  patient,  independent  of  loss  of  sight,  and 

•  Vol.  i.  p.  40^  t  Practical  Obaervatiohs  in  Siugerxvp^  26. 
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decisional  head-ache»  enjoyed  good  health*  The  tumours 
of  the  maxillary  bones  were  as  hard  as  ivory,  and  not  in  the 
least  painful  when  pressed,  filled  the  orbits,  and  inclosed 
Ihe  nasal  bones  so  as  to  obliterate  the  nostrils. — A  large  ex- 
ostons  of  the  consistence  of  ivory,  and  filling  the  left  orbi^ 
is  represented  in  Dr.  Baillie's  plates  of  morbid  anatomy. 

The  &cial  bones  are  frequently  the  seat  of  exostosis* 
*' We  have,"  says  Sir  A.  Cooper,  "  in  the  collection  of  St, 
Thomas'  Hospital,  a  skull  which  I  took  from  a  fish-womaa 
mho  died  in  that  hospital,  who  had  long  been  remarkable 
{even  at  Billingsgate)  for  her  hiddous  appearance.  Two 
large  swellings  had  been  formed  under  the  orbits  in  the  fore^ 
ipart  of  her  cheeks,  between  which  the  nose  appeared  wedged^ 
and  the  nostrils  were  closed;  each  eye  projected  consider- 
ably from  its  socket.  This  person  was  seized  with  a  fit^ 
which  seemed  to  be  of  an  apoplectic  nature,  and  in  that 
state  was  brought  to  St.  Thomas'  Hospital,  where  she  al- 
most immediately  died.  Upon  examination  of  the  head,  an 
exostosis  was  found  growing  from  each  antrum,  and  form- 
ing the  large  swellings  upon  the  cheeks :  these  also  projected 
into  the  orbit  so  as  to  occasion  the  protrusion  of  the  eyea. 
On  the  left  side  the  exostosis  entered  the  cranium,  pro- 
jected inwards  through  the  orbitar  process  of  the  os  frontier 
and  occasioning  such  pressure  upon  the  brain,  as,  under  a 
considerable  excitement  of  the  vessels  of  that  .organ,  to 
produce  apoplexy,  which  proved  fatal  to  her*."  An  exos- 
tosis sometimes  arises  from  the  cavity  of  the  antrum  maxr 
Jllare.  At  other  times  the  polypus,  or  fungus,  which  sprouts 
from  the  lining  membrane  of  that  sinus,  is  ccmverted  into  a 
hard  and  inccHnpressible  exostosis.  Mr.  Abemethy  f  has 
furnished  a  very  .curious  case  of  this  description.  The  pa? 
iient  8u£fered  more  than  nine  years  with  a  fungus,  which 
bled  profusely,  but  finally  sloughed  during  a  fever.  A  bony 
mass  soon  rose  upon  the  edges  of  the  walls  of  the  antrum, 

•  Surgical  Essays,  Part  i.  p.  171. 

t  Transactions  of  a  Society  ftr  the  Improvement  of  Medical  and  Chi- 
rurgical  Knowledge,  Vol.  ii.  p.  307< 
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projected  in  a  sloping  fonn»  and  resembled  a  large  tedrcup^ 
fastened  upon  the  face.    The  tumour  was  irregular  on  th^ 
surface,  and  became  too  large  to  admit  of  extirpation.  J  am 
informed  by.  Dr.  Physick,  that  a  case  of  fungus  of  the  art* 
,trum,  which  terminated  in  a  bony  tumour,  occurred  to  the 
late  Dr.  Jones  of  this  city.     Bordenave  *  has  cited  two 
c^bsea  of  exostosis  of  the  antrum,  of  enormous  magnitude  and 
of  very  solid  texture.     In  one  the  patient  was  cured  by  the 
knife  and  cautery.     The  other  was  too  large  to  admit  of  ati 
operation;  and,  after  death,   was  found,   upon  dissectioi^ 
smooth,  polished,  and  extremely  hard  on  the  surface,  less 
compact  internally,  and  resembling  very  much  the  structure 
of  a  pumice  stone.     Boyer  t  relates  the  case  of  a  soldier^ 
•who  suffered  upwards  of  ten  years  with  an  exostosis  of  the 
left  maxillary  sinus,  which  produced  epiphora,  pushed  the 
:eye  forward,  displaced  the  nose  and  palate  bones,  and  ren- 
<Iered  the  visage  truly  hideous.     The  disease  proceeded 
firom  syphilis,  and  was  at  last  cured  by  the  long-continued 
use  of  corrosive  sublimate  and  the  liquor  of  Van  Swieten, 
Many  examples  of  supposed  exostosis  of  the  antrum  have 
been  furnished  by  authors :  there  is  reason^to  believe,  how- 
ever, that  most  of  the  cases  described  as  suc^  have,  really  * 
been  fungous  tumours  mixed  wish  bony  particles,  or  sur* 
rounded  by  bony  coverings,  as  in  osteo-sarcoma  apd  spina 
ventosa-Hiiseases  essentially  different  from  exostosis.    The 
monstrous  tumour  of  the  antrum  contained  in  the  Heaviside 
Museum,  and  described  by  Howship  and  Fox^^  and  the 
interesting  specimen  delineated  by   SEindifprt^,    in    his 
account   of  the  collections  of  Albinus,  Rau,  and  Van 
Doveren,   were  undoubtedly  fleshy  excr^j^pences  incor* 
porated  with  considerable  portions  of  bony  matter* 

The  alveolar  processes  of  the  upper  jaw  are  subject  to 
exostosis.    In  several  instances  I  have  removed,  from  the 

•  Memolres  de  rAcademie  Rojole  de  Chirurgie,  Tom.  xiii.  p.  408. 
•|-  Tj-ait^  des  Maladies  Chirurgicales,  Tom.  vL  p.  168. 
i  See  Howship*s  Observations  in  Surgery,  and  Fox  on  the  Teethe 
§  Museum  Anatomicum,  Vol.  IL 
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gums,  tumours  pardjr  satrcomatous  and  partly  bony.  In 
one  case,  I  took  from  the  alveolar  processes  of  the  left  side 
of  the  upper  jaw  of  a  negro  woman,  forty  years  old,  a  very 
solid  exostosis,  which  carried  before  it  several  of  the  teeth. 
The  tumour  equalled  in  size  a  walnut,  and  was  so  com- 
pletely identified  with  the  jaw,  as  only  to  be  removed*  by 
Hey's  saw  and  a  strong  bistoury.  The  complaint  never 
returned.  Cullerier  *  gives  the  history  of  an  exostosis 
seated  on  the  right  side  of  the  upper  jaw,  just  above  the 
canine  teeth  and  the  adjoining  molares.  Pelletan  supposed 
the  tumour  to  contain  a  fluid,  while  Dubois  considered  it  a 
fungus  from  the  gums.  It  turned  out,  however,  a  very 
solid  exostosis^  and  was  successfully  removed  by  the  chissel 
and  mallet. 

In  the  lower  jaw  I  have  seen  both  the  circumscribed  and 
tuberculated  exostosis*  The  former  is  most  common,  and 
generally  seated  between  the  angle  and  symphysis.  In  the 
splendid  work  on  the  bones,  by  Chesseldent,  there  is  a  fine 
representation  of  an  enormous  irregular  exostosis,  which 
originated  from  fracture,  gradually  increased  for  twenty 
years,  and  then  caused  the  patient*s  death.  Gooch  j:  relates 
the  case  of  a  woman^  whose  lower  jaw  was  enlarged  in  its 
whole  substance  &om  the  angle  to  the  chin,  was  very  pro- 
minent, and  measured  fifteen  inches  in  circumference  from 
those  points:  notwithstanding  its  magnitude,  the  tumour 
occasioned  very  little  impediment  to  the  motion  of  the  jaw; 
nor  was  it  painftiL  It  had  been  growing  between  two  and 
three  years,  and  arose  *  without  external  injury.  The 
patient  enjoyed  perfect  health.  Several  French  writers, 
especially  Bordenave^,  have  described,  under  the  title  of 
exostosis,  very  large  bony  tumours  of  the  lower  jaw;  but, 
in  every  instance,  so  far  as  can  be  determined  from  their 
histories,  they  have  appeared  to  me  cases  of  spina  ventosa, 

•  Bictionnaire  de8  Sciences  Medicales,  Tom.  xiv.  p.  228. 

t  Osteographia,  or  the  Anatomy  of  the  Bones,  Tab.  xlii.  fiff.  2. 

t  Chiniigical  Worksj  VoL  ii.  p.  69. 

S  Memoires  de  PAcademie,  Tom.  xiv.  p.  123. 
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or  of  osteoHsarcoma,  and^  as  such^  shall  be  noticed  here^ 
after. 

The  humerus  is  subject  to  every  tariety  of  exostosis.  The 
circumscribed  and  spinous  are  most  common.  Several  spe-* 
cimens^  in  the  Wistar  Cabinet,  have  these  varieties  blended. 
In  four  examples,  the  bone  is  uniformly  enlarged,  from 
near  its  head,  almost  to  the  middle;  and  from  this  enlarge- 
ment several  spinous  processes  above  an  inch  long  project. 
Plate  II.  fig.  1.*  The  condyles  and  head  of  the^bone  are 
free  from  disease.  Sandifort  f  has  described  and  delineated 
an  exostosis  which  arises  at  the  middle  of  the  humerus  by 
a  narrow  neck,  forms  an  arch,  and  is  then  implanted  by  a 
btdbous  extremity  into  the  shaft  of  the  bone — ^leaving  a 
space  between  it  and  the  tiiinour.  In  other  examples  by 
the  same  writer,  several  spinous  processes  start  in  a  cluster 
from  the  OS  hiuneri,  immediately  below  its  head.  Again; 
single  tuberculated  exostoses  spring  from  the  neck  of  the 
humerus,  and  resemble  the  great  trochatiter  of  the  thigh. 
Several  circumscribed  exostoses,  also  of  considerale  mag^ 
nitude,  are  described  as  occupying  half  of  the  humerus. 

Exostosis  of  the  scapula  is  extremely  rare.  Sir  A.  Cooperl 
never  met  with  the  disease.  Sandifort  $  mentions  an  in- 
stance where  bony  depositions,  in  great  profusion,  covered 
the  acromion  and  coracoid  processes,  and  surrounded  the 
head  of  tile  humerus. 

The  bones  of  the  fore-arm  are  seldom  affected  by  exosto^ 
sis.  I  have  tiuree  specimens  in  my  collection — two  of  the 
nlha,  and  one  of  tiie  radius.  The  tumours  are  smooth^  cir- 
cumscribed, seated  about  the  middle  of  the  bones,  and  the 
size  of  a  walnut  I  have  never  met  with  genuine  exostosis 
of  die  metacarpal  bones,  or  fingers,  although  spina  ventdsd 
of  these  bones  frequently  occurs,  as  will  be  shewn  stibse-^ 
gently. 

Venereal  exostosis  of  the  clavicle  is  by  no  means  unfre- 
quent;  but  I  have  seen  one  instance  only  where  i|;  was  inde- 

*  This  Plate  wiU  be  given  in  No.  II.         t  Museum  Anatomicum. 
t  ISurgical  Essajs,  p.  174.       §  Museum  Anatomicum,  Vol.  i*  p.  S29. 
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pendent  of  that  complaint.  The  tumour  was  larger  than  an 
eggy  circumscribed  and  smooth^  occupied  the  middle  of  the 
clavicle^  lund  arode  from  external  injury.  The  patient  was  a 
labourer^  forty  years  of  age,  and  sustained  no  inconvenience 
from  the  swelling. 

The  ribs  are  sometimes  studded  over  with  small  exosto* 
.ses,  and  in  soi^e  rare  instances  considerable  bony  masses  are. 
thrown  out  between  the  intercostal  spaces.  There  is  a  spe^ 
dmen  of  this  kiiid  in  my  collection,  which  was  found  by 
Dr.  Lawrence,  on  the  battle  ground  near  New  Orleans. 
Dr»  Godman,  idso,  lecturer  on  aiiatomy  in  this  city,  has  a 
very  beautiful  preparation,  takeh  from  one  of  the  inferior 
animals,  illustrative  of  the  effect  of  external  injury  in  the 
production  of  ossific  deposition— bony  plates  being  thrown 
out  on  the  external  and  internal  surface  of  the  chest,  form- 
ing a  complete  case,  and  uniting  several  of  the  ribs  closely 
together. — A  very  interesting  case  is  related  by  Mr.  Gif- 
fard*,  of  a.patitot  who  died  from  peripneumonia,  occa- 
sioned by  an.  osseous  substance,  the  fourth  of  an  inch  thick, 
six  inches  long,  and  three  broad,  extending  under  the  third, 
fourth,  fifth,  and  sixth  ribs  of  the  right  side.  On  the  same 
side,  towards  the  back>  another  bony  substance  was  found 
connected  to  the  bodies  of  the  vertebras  and  ribs.  The 
patient  had  been  troubled,  for  many  years,  with  cough  and 
difficult  respiration,  arising  from  the  exostoses,  which 
finaUy  caused  so  much  irritation  as  to  destroy  him. — Sir 
A.  Cooper  mentions  the  case  of  a  lady,  who  had  a  very  large 
and  painful  exostosis  seated  on  the  ribs,  behind  the  right 
breast  The  patient  was  almost  exhausted  when  he  sai^ 
lier,  and  died  soon  after ;  but  no  opportunity  of  dissectibg 
the  tumour  occurred. 

\To  be  continued^ 

m 

t 

*  PhiloBophical  TraDsactions,  Vol.  viii.  p.  505. 
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XV.— MISCELLANEOUS. 

Society   for   the  Encouragement  of   Arts^ 
Manxtfactures,  an]>  Commerce. 

^His  Society  commenced  its  session  on  the  7th  day  of 
November  last,  imder  the  most  favourable  circumstances; 
its  numerous  list  of  Subscribers  being  very  considerably 
augmented  by  the  election  of  many  new  Members;  and  its 
funds  increased  by  a  legacy,  to  the  amount  of  upwards  of 
500/.,  bequeathed  to  the  Society  by  the  late  Dr.  Anthony 
Fothergill. 

The  communications  made  to  the  Society,  in  the  diflferent 
classes  of  Agriculture,  Mechanics,  Manufactures,  &c.  are 
many ;  particularly  in  that  of  Mechanics  :  insomuch,  that 
that  Committee  has  been  under  the  necessity  of  sitting  two 
evenings  in  every  week,  to  enable  it  to  meet  the  increased 
demands  upon  its  attention:  and,  in  fact,  it  now  afibrds 
"one  of  the  best  opportunities  of  acquiring  proc/icaZ  informO' 
tion  that  can  be  met  with.  Its  meetings,  therefore,  are  ver^ 
fully  attended  by  the  Members  of  the  Society  ;  and  also  by 
their  friends,  who,  under  proper  regulations,  have  the  per- 
mission of  being  introduced. 

The  Committee  of  Manufactures  have  also  been  much 
occupied  lately  in  examining  and  recommending  for  re- 
ivards  some  important  improvements  on  Silk  Looms. 

The  XXXIXth  Annual  Volume  of  the  Transactions  of 
the  Society,  just  completed,  contains  much  valuable  inform- 
ation. Amongst  other  important  communications,  are  the 
following : 

Mr.  Peter  Barlow's  Improved  Apparatus  for  ascertain- 
ing the  Local  Influende  of  a  Ship's  Guns,  &c.  on  the 
Compass. 

Mr.  Henry  Earle's  Bed  for  Patients  under  Surgical 
Treatment. 
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'  Mr.  Jacob  Perkins's  Instruments  for  ascertaining  the  best 
Sailing  Trim  of  Ships. — Also  his  Method  of  Warming  and 
Ventilating  large  Rooms,  Manufactories,  &c« 

Mr,  George  A.  Witty's  Fire  Escape. 

Mr.  Ezekial  Baker's  Improved  Bullet  Mould* 

Mr.  Joseph  Goodwin's  Spring  Cross,  or  Break,  for 
Horses. 

Mr.  C.  Brandt's  Spring  Crutch,  for  Peiidulums. 

Mr.  James  Storey's  Portable  Oven. 

Messrs.  W.  Bishop  arid  Co.'s  Flintshire  Mill-stones*. 

Mr.  WiUiam  Salisbury's  Mats,  made  of  the  Typhct 
Latifolia* 

Mr.  Benjamin  Rotch's  Arcograph. 

Mr.  George  Steart's  Lino-Stereo  Tablets. 

Dreadful  Effects  from  the  tiseoflron  Cement. 

"  Maidstone,  Novembers,  1821. 

*'  A  MOST  melancholy  accident  occurred  in  this  town  om 
Saturday  evening:  Mr.  Co  wen,  jobbing  smith,  was  re- 
paring  the  inside  of  the  boiler  of  a  steam  engine,  at  the 
brewery,  in  the  West  Borough,  belonging  to  William 
Baldwin j  Esq,  and  in  joining  on  some  pieces  of  iron,  he 
made  use  of  a  cement  composed  of  sal-ammoniac,  sulphur^^ 
and  iron  turnings,  which  produced  such  a  quantity  of  fume^ 
or  gas,  that  it  overpowered  Cowen,  and  he,  in  a  few  mo^ 
ments,  was  suffocated. 

"  William  Pearce,  his  man,  being  at  work  on  the  outside^ 
and  hearing  a  struggling  noise  within,  got  through  the 
aperture  at  the  top,  which  was  but  just  large  enough  ta 
admit  his  body,  aiid  was  descending  to  his  master's  assist- 
ance, when  he  inhaled  the  fumes,  and  fell  to  the  bottom. 

'^  An  alarm  was  immediately  given,  and  a  man  named 
Oliver  attempted  twice  to  descend,  but  was  so  powerfully 
affected  by  the  effluvia,  that  he  was  compelled  to  relinquish 
the  task.  A  large  quantity  of  water  was  now  thrown  into 
the  boiler,  and,  after  some  minutes  had  elapsed,  the  bodies 
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vreie  extricated.  Pearce  was  found  quite  dead ;  biit  sOdic 
appearance  of  life  was  visible  in  Cowen^  who  was  imm^i-^ 
ately  taken  home,  and  surgical  assistance  promptly  obtained*. 
Every  means  that  could  be  devised  were  resorted  to ;  but 
all  the  efforts  made  to  restore  animation  proved  unavailing 
and  he  expired  about  three  o'clock  on  Sunday  morning.** 

The  public  is  highly  indebted  to  the  individual  who  hail 
drawn  up  and  published  this  melancholy  detail:  and  more 
particularly  for  the  accurate  statement  of  aQ  the  circum- 
stances attending  tne  accident.     As  the  employment  ^f 
the  excellent  Cement  described  is  continually  occurring; 
and    the  hydrogen,  and  other  gases,  produced    by  thd 
chemical  action  of  the  sulphuric  acid  of  the  sulphur,  and 
the  muriatic  acid  in  the  sal-ammoniac  upon  the  iron  and 
ammonia,  are  of  ^a  most  deleterious  iiature,  the  ill  effects  of 
them  cannot  be  too  much  guarded  against — ^by  continually 
blowing  streams  of  fresh  air  into  the  boilers,  &a  during 
the  continuance  of  the  operations  therein  performed,  so 
xte  to  drive  out  those  gases,  as  fast  as  they  are  extriqated. 
'  It  is  very  much  to  be  wished,  that  other  individuals,  of' 
isiuiBcient  capability,   will  be  induced  to  afford  accurate 
details  of  any  accidents  which  may  occur,  in  the  very  nu- 
merous processes  continually  carrying  on  in   this  great 
manufacturing  country,  from  the  chemical  action  of  the^ 
materials   employed  upon  each  other;   so  as  to  put  the^ 
public  upon  tiiie  watch,  to  guard,  as  much  as  possible^ 
against  their  prejudicial  effects ;  and,  thereby,  prevent  that- 
great  waste  of  life  which  is  continually  occurring.    Any 
information  hereon  will  be  gladly  received  by  the  Editor,  • 
and  immediately  conmiunicated  to  the  public  through  thiti 
(Channel  of  intelligence. 


li 
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LIST  OF  PATENTS  FOR  NEW  INVENTIONS, 

ivhich  have  passed  the  Great  Seal,  since  November  2i,  tS21* 

To  Thomas  Parkins,  of  Skinner  Street,  Bishopsgdte 
Street,  in  the  county  of  Middlesex,  Merchant,  for  his  im- 
provement, or  Improvements,  in  Printing.  Dated  Novemher 
S4,  1821  •    To  he  specified  in  six  months. 

To  William  Baylis,  junior,  of  Painswick,  in  the  county 
of  Gloucester,  Clothier,  for  his  Machine  for  Washing  and 
Cleaning  Clothes.  Dated  Novemher  27,  1821.  In  two 
months. 

To  Thomas  Motley,  of  the  Strand,  in  the  county  of 
Middlesex,  Patent  Letter  Maker,  and  Brass  Founder, 
^being  one  of  the  people  called  Quakers,)  for  certain  Im- 
provements in  the  Construction  of  Candlesticks  or  Lamps, 
and  in  Candles  to  be  burnt  therein.  Dated  November  27, 
182].     In  six  months. 

To  Robert  Bill,  of  Newman  Street,  in  the  parish  of 

jSt.  Mary-le-bone,  in  the  county  of  Middlesex,  Esq.  for  his 

Improvement  in  the  Construction  of  certain  descriptions  of 

Boats  and  Barges.     Dated  December  5,  1821.    In  six 

months. 

To  Charles  Broderip,  of  London,  Esq.,  now  residing  in 

Glasgow,   for  his  Improvements  in  the  Construction  of 

Steam  Engines.    Dated  December  5,  1821. 

To  Henry  Ricketts,  of  the  Phoenix  Glass  Works,  Bristol, 

in  the  county  of  Somerset,  Glass  Manufacturer,  for  his 

Improvements  in  the  Art  or  Method  of  making  or  manu- 

fiicturing  Glass  Bottles,    such   as    are  used  for    Wine, 

Porter,  Beer,  or  Cyder.    Dated  December  5, 1821.    In  two 

months. 

« 

To  William  Warcup,  of  Dartford,  in  the  county  of 
Kent,  Engineer,  for  his  Improvements  upon  a  Machine  for 
Washing  Linen  Cloths,  Cotton  Cloths,  or  Woollen  Cloths, 
whether  in  the  shape  of  piece  goods,  or  of  any  article  made 
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up  of  linen  cloth,  cotton  cloth,  or  woollen  cloth.    Dated 
December  10,  1821.    In  two  months. 

To  William  Horrocks^  of  Portwood  within  Binnington, 
in  the  county  of  Chester,  Cotton  Manufacturer,  for  his 
Improvement  in  the  Construction  of  Looms  for  the 
weaving  of  Cotton  or  Linen  Cloth,  by  Power,  commonly 
called  Power  Looms.  Dated  December  14,  1821.  In 
two  months. 

To  James  Winter,  of  Stoke-under-Hamdom,  in  the 
county  of  Somerset,  Gentleman,  for  his  Improvements  iii 
a'^Machine  for  Sewing  and  Pointing  Leather  Gloves,  with 
neatness  much  superior  to  that  which  is  effected  with 
manual  labour.  Dated  December  19^  1821.  In  twa 
months. 

To  Samuel  Briarley,  of  Salford,  in  the  parish  of  Man- 
chester, and  county  of  Lancaster,  for  his  Improved  Method 
of  preparing  Raw  Silk,  and  cleansing  the  same,  for  the  pur^ 
pose  of  Dying  and  Manufacturing.  Dated  December  19, 
1821.    In  two  months. 

To  John  Gladstone,  Engineer  and  Mill-wright,  of  Castfe 
Douglas,  in  the  stewartry  of  Knightsbridge,  and  county  of 
Galloway,  in  North  Britain,  for  his  Improvement,  or  Inr- 
provements,  in  the  Construction  of  Steam  Vessels,  by  the 
application  of  Steam,  or  other  Power.  Dated  December 
22,  1821.     In  six  months. 

To  Julius  Griffith,  of  Brompton  Crescent,  in  the  county 
of  Middlesex,  Esq.  in  consequence  of  discoveries  made  by 
himself,  and  communications  made  to  him  by  Foreigner* 
residing  abroad,  for  certain  Improvements  in  Steam  Cai;- 
riages,  and  which  steam  carriages  are  capable  of  transport* 
ing  merchandize  of  all  kinds,  as  well  as  passengers,  upon 
common  roads,  without  the  aid  of  horses.  Dated  Decern^ 
ber  20,  1821.     In  six  months. 
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XVL — Specification  of  the  Patent  granted  to  William 
EvETTS  Sheffield^  of  Somers  Town,  in  the  Parish  of 
Saint  Pancras,  and  County  of  Middlesex,  Gentleman ; 
for  an  Improved  Apparatus  and  Furnaces,  for  separating 
Metallic  and  other  Substances  from  their  Ores,  or  what^ 
ever  Matters  may  be  combined,  united,  or  mixed  with 
them;  and  in  the  application  of  the  same. — Dated 
Slst  Oct.  1812.— [Continued  from  p.  18.] 

WITH  TWO  PLATES. 

Plate  VIL  fig.  8,  represents  my  improved  pot  or  vessel  for 
separating  zinc  from  the  ores  thereof;  in  which  a,  a,  de-' 
note  the  sides  of  the  pot;  h,  the  hole  for  charging;  and  c, 
the  pipe  for  conveying  the  metallic  fumes  to  the  condenser: 
(^  is  an  additional  ^pipe^  reaching  from  c  to  tlie  top  of  the 
charge  of  ore  and  coaly  matter ;  and  the  said  pipe  being 
made. of  the  same  material  as  the  pot,  and  being  perforated 
on  all  sides  by  many  holes,  serves,  with  great  facility,  to  con- 
vey the  sublimed  zinc  into  c,  instead  of  the  same  being,  as 
heretofore,  compelled  to  find  its  way  through  the  whole  or 
greatest  part  of  the  said  charge  :  ^,  is  a  side  communica- 
tion, from  the  upper  part  of  the  pot  to  the  place  of  con- 
densation, or  condensing  vessel,  without;  and  the  said 
communication  serves  to  carry  off  a  large  part  of  the  zinc 
'  by  distillation,  instead  of  the  same  being  forced  down- 
wards, or  left  to  be  consumed  and  dissipated  in  flame, 
whenever  the  cover  is  removed  for  renewing  the  charge, 
or  taking  out  the  exhausted  materials :  f  is  the  cover  to 
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XVII. — Messrs.  W.  Bishop  and  Co.'s  Discovery,  and  tnlrO' 
duction  to  acttial  use^  of  a  Mill-Stone  of  superior  quality , 
found  in  Halkin  Mountain^  Flintshire  *. 

The  discovery  of  a  Quarry  of  Millstone  in  Halkin  Moun- 
takiiy  near  Holywell,  has  deservedly  entitled  Mr.  Bishop  to 
a  small  gold  medal.  Hitherto  no  mill-stones  for  grinding 
wheat  at  all  .comparable  to  the  French  Buhr  had  been 
discovered  in  Great  Britain ;  and  in  the  time  of  war,  serious 
inconvenience  had  been  felt  from  the  scanty  and  uncertain 
supply  of  so  essential  an  article.  Mr.  Bishop  and  his 
partners  have  had  the  good  fortune  to  discover,  and  the 
perseverance  to  bring  into  fair  trial,  a  stone,  which,  judging 
from  the  specimens  laid  before  the  Society,  and  from  very 
satisfactory  testimonials  from  all  the  millers  who  have 
made  use  of  it,  bids  fair,  in  a  great  degree,  if  not  entirely, 
to  supersede  the  necessity  of  having  recourse  to  a  foreign 
and  too  often  hostile  country  for  the  means  of  preparing 
our  daily  bread. 

The  qualities  which  fit  a  stone  for  grinding  corn,  especially 
wheat,  are — ^hardness,  to  prevent  it  as  much  as  possible  from 
weiaring  down  by  the  constant  friction  to  which  it  is  ex- 
posed ;  a  certain  degree  of  tenacity,  to  prevent  the  grinding 
surface  from  scaling  or  chipping  off;  and  a  cellular  struc- 
ture, in  order  to  increase  the  quantity  of  cutting  surface ; 
the  walls  of  the  cells  being  at  the  same  time  thick  enough 
to  resist  the  strain  upon  them. 

The  advantages  hence  resulting  are ;  that  the  flour  is  in 
no  material  degree  contaminated  by  the  mixture  of  earthy 
particles  abraded  from  the  stones ;  the  grinding  is  expe- 
ditiously performed;  the  bran  is  completely  disengaged 
from  the  flour ;  and  the  flour  itself  is  very  little  heated  by 
passing  through  the  milL  This  latter  circumstance  is  of 
great  importance ;  it  being  found,  by  experience,  that  flour 

•  From  Vol.  XXXIX.  of  the  Transactions  of  the  Society  for  the 
Encouragement  of  Arts,  Manu&ctures,  and  Commerce,  page  55.  The 
Ins  Gold  Medal  was  voted  to  Messrs.  Bishop  and  Co.  for  this  dis- 
covery. 
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over-heated^  or  killed^  as  the  technical  phrase  is,  will  never 
produce  hread  so  light  as  that  which  is  ground  cooL 

In  some  parts  of  the  valley  of  the  Seine  and  of  the  ad- 
joining districts  in  which  the  fresh-water  lime-stone  occurs, 
is  found  a  siliceous  rock,  in  detached  masses  or  blocks,  of 
various  size,  known  on  the  spot  and  in  commerce  by  the 
name  of  Buhr.  It  is  a  substance  intermediate  between 
horn-stone  and  chalcedony,  and  possesses,  in  an  eminent 
degree,  the  qualities  which  peculiarly  fit  it  for  grinding  wheat 
All  the  fine  flour  required  for  the  supply  of  the  metropolis 
and  of  the  other  large  towns  in  this  island,  is  prepared  by 
means  of  mill-stones  of  French  buhr ;  a  circumstance  which, 
beside  rendering  us  dependent  on  foreigners  for  so  essential 
an  article,  is  the  occasion,  in  time  of  war,  of  enormously 
enhancing  the  price,  and  subjecting  our  millers  to  great  in- 
convenience. 

The  northern  shore  of  the  Isle  of  Wight  is  the  only 
district  in  this  country  in  which  the  £resh-water  lime-stone 
has  hitherto  been  found,  but  it  does  not  appear  to  contain 
any  buhr-stone.  The  entrochital  chert  or  horn-stone  (vul- 
garly called  screW'Stone)  which  occurs  interstratified  with 
the  moimtain  hme-stone  in  Derbyshire,  as  it  resembles  buhr- 
stone  in  quaUty  and  texture,  has  occasionally  been  made 
trial  of  for  a  grinding-stone,  but  always  imsuccessfully,  on 
account  of  its  firagiUty  and  softness. 

In  the  year  1816,  Mr.  Thomas  Hooson,  of  Flint,  observed 
on  Halkin  Mountain  a  bed  of  remarkably  fine  porcelain 
clay,  which,  on  exposure  to  the  potters'  fires,  was  found  to 
assume  a  more  deUcate  whiteness  than  any  substance  of  a 
similar  nature  hitherto  found  in  this  kingdom ;  and  seeing 
also  other  substances  which  he  thought  likely  to  be  useful 
to  the  potters,  he  obtained  from  Earl  Grosvenor  a  leUse  of 
all  clays,  rocks,  and  stones,  except  lime-stone,  within  his 
lordship's  liberties ;  and  subsequently,  with  a  view  to  an 
extended  trade,  formed  his  present  partnership  with  Mr. 
Richard  Fynney,  Mr.  William  Bishop,  and  Mr.  James 
Wliitehead,^established  under  the  firm  of  The  "  Welch 
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Company  at  Nant  y  M och^  near  Holywell^"  M^here  they 
have  erected  works  for  preparing  the  clay,  which  is  called 
"  Cambria,"  for  sale,  by  separating  it  from  a  white  silice- 
ous sand  and  rock,  with  which  the  bed  is  found  mixed  to  a 
depth  at  present  unknown,  but  which  has  been  proved  as 
deep  as  26  yards.  The  sand,  when  separated,  is  used  for 
glass-making ;  and  the  white  siliceous  rock,  now  called 
"  Rock  Cambria,"  is  ground  down  and  used  in  the  compo- 
sition of  China  and  earthenware,  instead  of  ground  flint, 
or  is  mixed  with  it.  For  this  process  of  grinding,  several 
thousand  tons  of  chert  are  annually  consumed  in  the  Staf- 
fordshire potteries,  and  much  is  supplied  from  Halkin 
mountain.  In  quarrying  this  chert,  some  of  it  in  the  state 
of  vesicular  entrochital  horn-stone  was  raised,  which,  when 
used  together  with  common  chert,  indicated  such  a  supe-  "- 
riority  by  its  expeditious  grinding  and  its  little  wear,  and 
shewed  such  a  proximity  in  appearance  (after  having  been 
worked)  to  the  French  buhr ;  that  its  use  for  grinding 
wheat  was  considered  probable ;  and  this  led  to  the 
first  application  of  the  vesicular  Halkin  rock  as  a  buhr- 
gtone. 

Halkin  Mountain  (called  "  Alchene"  at  the  Conquest, 
according  to  Pennant)  is  a  range  of  high  uncultivated  land, 
in  Flintshire,  the  mineral  property  of  the  right  honourable 
Earl  Grosvenor.  On  the  inland  side  it  runs  parallel  to 
the  boundary  hills  of  the  Vale  of  Clwyd ;  and  on  the  north- 
east  stretches  from  HolyweU  for  about  four  mUes  tfflnearly 
6p][)'08ite  Northop,  in  an  angle  of  about  twelve  degrees  with 
the  river  Dee,  and  averages  about  a  mile  in  breadth.  It  is 
Composed  of  mountain  lime-stone,  with  the  usually  accom- 
panying Tocks,  and  abounds  with  large  veins  containing 
lead  ore,  blende,  and  c^tlamine,  with  some  appearances  of 
Copper ;  it  alsa  affords  a  rock  of  a  whitish  quartz,  well 
adapted  for  certain  kinds  of  mill-stones,  for  which  (accord- 
ing to  all  our  old  historians)  Flintshire  has  been  famous. 
£fizt  these  quarried  had  been  neglected  for  many  years,  t3} 
faitdy  re-opehed  by  tfie  disccyverenr  <jf  Ateilffl  inore  vdt- 
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able  buhrs ;  and  promise  to  regain  their  celebrity  as  grey- 
stones^  for  grinding  oats,  &c. 

The  buhr-stone  itself,  or  entrochital  horn-stone,  is  found 
near  the  middle  of  the  eastern  ridge  of  Halkin  Mountain, 
and  on  the  west  side  of  the  ridge,  into  which  it  penetrates 
with  a  dip  of  about  one  yard  in  six.  Its  present  appear- 
ance presents  a  bed  of  about  four  yards  thick,  between  two 
layers  of  a  compact  siliceous  slaty  chert,  covered  with  a 
shivery  siliceous  shale.  It  dips  eastwardly,  like  all  the 
other  strata  on  the  mountain,  which  consist  of  lime-stone 
rock  and  chert.  The  buhr  stratum  is  principally  of  the  same 
quality  as  the  small  mill-stone  sent  herewith,  and  attested 
by  Dr.  Traill  (Certificate,  No.  1) ;  but  rotten  masses  some- 
times occur,  and  blocks  are  occasionally  found  of  too  close 
a  texture  for  the  miller;  and  some  few  are  quite  solid. 
Still  the  corallite  structure  pervades  the  whole ;  the  entro- 
chites  being  perfect  and  entire  in  some  instances,  while  in 
the  chief  parts  of  the  bed  the  casts  alone  remain ;  thus 
leaving  the  rock  vesicular,  and  in  this  respect  differing  from 
the  nature  of  the  pores  in  the  French  buhr,  which  appear 
to  have  been  caused  by  corrosion,  their  edges  being  rusty 
and  impure ;  whereas  those  in  the  Halkin  buhrs  are  of  pure 
flint,  and  exceedingly  sharp  and  hard. 

The  quarry  from  which  all  the  buhrs  hitherto  used  have 
been  procured,  now  presents  a  fore-breast  of  forty  yard's, 
and  is  of  the  samd  quality  and  thickness  as  at  first,  but  has 
a  thicker  covering  of  shale  as  it  dips  into  the  hill.  At  the 
distance  of  a  mile  to  the  north-west,  a  second  quarry  is 
now  opening,  and  appears  similar  in  every  respect  to  the 
former;  and  from  fragments  of  buhr  here  and  there  foundj 
with  pieces  of  shale  and  of  chert,  half  concealed  in  the 
mountain  turf,  traces  of  the  same  stratum  inky  be  obsfejrv^ 
from  the  otie  qualry  to  the  otheir.  About  half  a  mile  to 
the  south-^ast  df  the  Ihain  quarry,  in  the  sariie  chert-forina- 
tion,  the  buhr-stone  is  also  seen  to  crop  out;  arid  in  the 
valley  at  the  fotit  of  the  ridge,  whelre  a  thict  bed  of  linie- 
stone  foniis  the  upper  stratum,  with  lisub^trahim  of  ehJMfi^ 
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the  miners,  in  their  search  for  lead-ore,  Ji^ve  met  with  the 
buhr-stone  at  the  depth  of  160  yards  from  the  surface. 


In  order  to  prove  the  Halkin  buhrs,  the  discoverers  had 
some  made  into  mill-stones,  which  they  set  up  in  a  neigh- 
bouring mill  in  the  borough  of  Flint ;  some  were  had  by  a 
mill-wright,  and  afterwards  sent  to  a  mill  at  Dunham-o'-th'- 
Hill,  mixed  with  French  buhrs ;  and  one  large  buhr  was 
shaped  into  a  mill-stone,  and  put  up  at  a  mill  at  Ysceifiog. 

They  considered  it  would  require  much  time  to  prove 
the  real  character  of  the  buhrs,  and  that  it  would  be  use- 
less to  endeavour  to  make  sales  till  this  proof  could  be 
satisfactorily  made;  and  therefore  they  took  but  little  trou- 
ble in  circulating  the  object  of  their  discovery  for  nearly 
two  years,  when  finding  that  the  stones  at  FUnt  mill  were 
highly  approved,  and  found  to  be  a  substitute  for  the 
French  buhrs,  they  turned  their  attention  to  the  subject 

They  were  advised  to  lay  specimens  of  the  buhrs  before 
the  Society  of  Arts,  &c.  immediately,  lest  they  might  be  an- 
ticipated by  some  other  person  in  their  pretensions  to  the 
premium  oflFered ;  and  they  accordingly  ventured  to  do  so, 
in  February,  1820,  (under  the  name  of  Flint  Buhrs) ;  but 
not  having  then  hiid  sufficient  trial  made  of  them,  they  were 
not  in  possession  of  Certificates  sufficiently  extensive  on 
which  to  rest  their  claims  to  the  notice  of  the  Society. 

As,  however,  they  are  now  able  to  adduce  proofs  that 
the  Halkin  buhrs  are  fully  equal  to  the  French,  and  in  some 
cases  are  declared  to  be  actually  superior  to  them,  they 
trust  that  the  Society,  in  looking  to  the  national  importance 
of  the  discovery,  will  pass  over  the  trouble  that  was  last 
year  so  unintentionally  occasioned,  and  again  take  the  ms^t- 
ter  into  their  consideration. 

They  request  permission  to  lay  before  the  Society  the 
accompanying  Certificates  and  Letters  on  the  subject;  and, 
in  order  to  shew  that  they  have  not  been  selecting  a  few, 
and  withholding  any  less  favorable  to  their  hopes,  they 
beg  to  state  the  result  of  every  sale  made  by  them  up  to 
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the  end  of  the  last  year ;  and  to  add  a  short  review  of  the 
particular  certificate  connected  with  each  case,  observing 
at  the  same  time  that  not  one  unfavorable  or  unsatisfac- 
tory trial  has  yet  occurred. 

Some  of  the  buhrs,  got  on  the  discovery  of  the  quarry, 
were  (as  before  stated)  converted  into  mill-stones,  and  put 
up  about  three  years  ago  at  Mr.  Evans's  mill,  in  the  bo- 
rough of  Flint ;  who  certifies,  that  *'  he  used  them  nearly 
two  years  occasionally  for  wheat,  but  chiefly  as  grey-stones, 
in  which  they  excelled :  that  at  first  he  used  them  seldom 
for  wheat,  but  afterwards  more  and  more  frequently,  as  he 
found  them  answer  the  purpose :  and,  by  way  of  compar- 
ing them  with  the  French  stones,  he  took  six  measures  of 
wheat,  and  ground  one-half  on  the  Halkin  stones,  and  one- 
half  on  the  French  stones  :  there  was  some  very  slight  dif- 
ference in  the  flour,  which  was  in  favour  of  the  French ;  but 
he  did  not  consider  it  as  a  fair  trial,  as  the  Halkin  stones 
were  not  at  the  time  properly  faced  for  wheat-grinding ; 
and  if  the  French  stones  had  been  faced  as  rough,  the  flour 
fi*om  them  would  not  have  been  better  than  the  other. 
Bread  was  made  from  the  two  kinds  of  flour,  but  no  one 
could  distinguish  between  the  two.  He  then  had  the  Hal- 
kin stones  regularly  faced  and  cracked  as  French ;  and  has 
found  them  ever  since  equal  to  the  French  stones  in  every 
respect  whatever." 

Others  of  the  buhrs,  got  about  the  same  time,  were  used 
more  cautiously  by  a  mill-wright,  who  made  a  large  pair  of 
mill-stones  of  Halkin  and  French  buhrs,  fixed  in  alternately  ; 
and  these  were  set  up  more  than  three  years  ago  at  the 
Hom-mills;^  near  Dunham-o'-th'-Hill,  in  Cheshire.  Mr. 
John  Peers,  the  present  tenant  of  this  mill,  entered  on  it 
nearly  three  years  ago;  and  he  states  that  "  the  stones  were 
in  a  rough  state,  and^required  six  months  to  get  them  to  a 
proper  face,  when  they  ground  wheat  as  well  as  the  best 
French  stones,  and  have  ever  since  continued  to  do  so ; 
that  he  prefers  the  Halkin  and  French  stones  mixed  to 
those  of  French  buhrs  entirely,  as  they  grind  faster,  and 
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as  well,  and  full  as  cool  as  the  French ;  that  he  uses  them 
for  all  purposes,  and  considers  them  equal  in  every  respect, 
and  superior  in  some  respects,  to  the  French  buhrs." 

A  large  buhr,  got  about  the  same  time,  was  sold  to  Mr. 
John  Edwards,  the  occupier  of  a  small  mill  at  Ysceifiog, 
in  Flintshire  :  he  states,  "  that  from  various  causes  the 
buhr  was  not  used  till  about  twelve  months  ago,  when  he 
shaped  it  into  a  mill-stone  of  three  feet  six  inches  diameter ; 
that  he  has  no  French  stones,  but  used  this  as  a  runner 
over  a  blue  stone  for  grinding  wheat,  and  found  the  flour 
of  good  colour,  and  the  bran  broad  and  light ;  that  the 
stone  would  bear  the  finest  cracking,  and  continued  to  im- 
prove and  harden  till  he  left  the  mill  in  November  last" 

The  next  sale  was  to  John  Dumbell,  Esq.  of  the  Mer- 
sey Mills,  Warrington  (said  to  be  the  largest  estabhshpient 
in  the  kingdom,  and  containing  twenty- two  pair  of  mill- 
stones) :  and  he  certifies,  that  "  in  March,  1820,  he  received 

a  quantity  of  Halkin  buhrs,  which  he  had  forthwith  made 
into  mill-stones ;  and  these  were  so  much  approved,  that  in 
May,  1820,  he  had  buhrs  for  a  second  pair;  that  the  two 
pair  of  Halkin  mill-stones  have  been  regularly  at  work  ever 
since,  and  continue  to  give  great  satisfaction  to  the  bakers 
and  flour-dealers ;  that  he  conceives  they  are  precisely  the 
same  kind  of  stone  as  the  French  buhrs,  and  cut  the  grain 
like  them;  and  are  like  them  in  respect  to  oatmeal,  in  which 
neither  French  nor  Halkin  stones  are  used  to  advantage ; 
and  he  considers  the  discovery  of  great  national  import- 
ance." Messrs.  Hurstfield  and  Passand  (now  the  occu- 
piers of  some  large  mills  at  Lymm,  near  Warrington, 
but  who  were  lately  foremen  to  Mr.  Dumbell,  and  have 
been  practical  millers  nearly  thirty  years),  state,  "  that  they 
made  the  Halkin  stones  which  were  set  up  at  the  Mersey 
Mills,  where  there  are  nine  pair  of  French  stones  at  work ; 
that  they  made  an  experiment  with  some  wheat,  by  grind- 
ing some  on  the  best  French  pair,  and  some  oh  the  Halkin 
stones,  in  ojd.er  to  compare  the  flour;  in  which  there  w$d 
jictocdy  any  pei*ceptible  difference,  ^hoUgh  the  preferen^ 


Flintshire  MilUSlones.  91 

was  given  in  favour  of  the  Halkin  stones  by  a  corn  and 
flour  dealer,  to  whom  the  samples  were  shewn ;  that  bread 
was  made  from  each,  but  no  difference  could  be  perceived ; 
that  at  first  they  thought  the  Halkin  stones  not  quite  so 
hard  and  tough  as  the  French,  but  they  found  them  con- 
tinue to  improve,  and  to  become  as  good  as  French  ;  that 
they  have  seen  all  varieties  of  mill-stones,  and  made  all  sorts 
of  mill-stones,  but  never  saw  any  buhrs  to  come  in  compe- 
tition with  the  French,  except  the  Halkin,  which  they  are 
satisfied  will  answer  every  purpose." 

In  corroboration  of  these  statements,  a  sample  of  the 
bran  (sifted  in  its  rough  state  out  of  the  flour)  is  respect- 
fully submitted  to  the  Society. 

In  May,  1820,  a  Halkin  mill-stone  was  sent  to  Mr.  Pratt, 
of  Saredon  Mill  (a  large  concern  near  Walsall,  in  Staf- 
fordshire), and  set  to  work  in  his  mill  at  Dudley.  Mr. 
Pratt  has  had  a  very  extensive  practical  experience  for 
more  than  thirty  years ;  and  in  October  last  he  wrote,  that 
"  it  had  been  applied  for  several  weeks  in  grinding  wheat ; 
and  that  it  ground  equal  to  French  stones,  and  better 
than  some  of  them;  but  he  had  it  for  grinding  bar- 
ley, &c.,  and  was  so  using  it,  and  found  it  answer 
remarkably  well  for  that  purpose;  that  the  face  and 
dress  keep  good,  and  for  a  great  length  of  time ;  and 
that  in  the  Spring  he  would  have  a  pair  of  Halkin  stones  to 
grind  wheat"  Upon  application  to  Mr.  Pratt  for  the  re- 
sult of  his  further  experience,  he  writes  again  on  the  26th 
February,  that  "  he  gave  a  just  report  of  the  good  qualities 
of  our  Halkin  mill-stone  in  October  last,  and  entertains  the 
same  opinion  to  the  present  day ;  but  that  it  had  been 
grinding  barley,  &c.  ever  since;  and  he  never  before  met 
with  any  stones  to  bear  hard  grinding  so  well,  and  continue 
the  dress  so  long." 

In  June,  1820,  Mr.  Stephens,  the  owner  and  occupier  of 
a  steam-mill  in  Harrington,  Liverpool,  having  a  desire  to 
try  the  Halkin  buhrs,  obtuned  a  buhr,  which  he  broke  into 
pieces,  and  fixed  them  into  diffisrent  parts  of  a  pair 
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of  French  buhr  mill-stones;  and  he  certifies,  that "  they  have 
since  worked  to  a  good  face,  and  crack  as  well  as  the  rest 
of  the  stones,  and,  as  far  as  his  opinion  can  be  formed  by 
such  a  circumstance,  he  considers  the  Halkin  equal  to  the 
French  buhrs."  He  states  also,  ''that  he  has,  at  the  request 
of  the  discoverers,  taken  out  one  of  the  pieces  of  Halkm 
buhr  from  his  mill-stones;"  which  they  beg  to  offer  to  the 
attention  of  the  Society,  as  a  convincing  proof  of  the  tough- 
ness and  hardness  they  manifest  after  a  few  months'  wear, 
being  in  this  respect  also  like  the  French  buhrs. 

In  August,  1820,  a  pair  of  Halkin  mill-stones,  of  five  feet 
diameter,  were  sent  to  Messrs.  Pilling  and  Co.'s  large  mills, 
at  Mirfield,  near  Leeds^  who  have  not  yet  given  any  written 
report  of  the  stones ;  but  Mr.  Goodwin,  of  Liverpool,  (a 
mutual  friend  of  Mr.  Pilling,  and  of  the  proprietors  of  the 
quarry,)  states,  that  he  lately  had  a  conversation  on  the  sub- 
ject at  Mirfield  with  Mr.  Pilling,  who  stated,  "  that  the 
stones  were  not  quite  so  uniformly  porous  as  the  sample 
buhr,  and  had  rather  chipped  in  facing ;  that  they  mended 
of  this  every  time  they  were  faced,  and  were  evidently 
tougher  the  longer  they  worked." 

\N.B.  It  is  intended  to  send  up  Mr.  Filling's  own  report, 
by  way  of  supplement,  as  soon  as  it  can  be  procured.] 

In  September,  1820,  a  pair  of  Halkin  mill-stones  was  put 
up  at  the  Aughton  Water-mill,  near  Ormskirk,  Lancashire, 
occupied  by  Mr.  Richard  Rawsthorn,  sen.,  who  has  been  a 
practical  miller  all  his  Ufe,  and  is  74  years  old;  and  he 
stfites,  that  "  they  answer  better  than  JFrench,  for  they  grind 
cool,  and  make  fine  flour,  cut  bran  thin  and  broad,  and 
crack  as  fine  as  any  French  stone." 

In  September,  1820,  a  Halkin  mill-stone  was  also  put  up 
at  a  new  wind-mill  at  Knotty  Ash,  near  Liverpool;  and 
Messrs.  Marr,  the  tenants,  declare,  that  they  "  laid  down  a 
pair  of  French  buhrs,  and  a  short  time  after  laid  down  a 
French  and  Halkin ;  that  the  latter  work  equally  well  as 
the  French;  stand  cracking  as  well;  have  been  dressed  four 
times,  and  still  improve ;  soften  the  wheat  as  well  or  better 
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tban  French  do;  and  cut  very  broad  bran^  and  preserve  the 
colour  as  well  as  any  French  stone." 

In  October,  1820,>a  pair  of  Halkin  mill-stones  were  sent 
to  Messrs.  Hudson  and  Co.,  of  the  King's  Mills,  Leeds. 
^y  a  Letter  from  them,  it  appears  the  stones  are  not  yet  in 
use,  so  that  no  positive  proof  can  be  had  of  their  grinding; 
but  they  say,  "  that  their  millers,  who  have  prepared  the 
stones  for  work  (from  which  they  can  form  a  good  opinion 
of  their  qualities  in  comparison  with  French  buhrs),  give 
them  a  favorable  opinion  that  they  are  likely  to  answer." 

In  November,  1820,  a  pair  of  Halkin  mill-stones  were 
consigned  to  Richard  Robinson,  Esq.  of  the  Phcenix  Iron 
Works,  Dublin ;  but  they  were  delayed  for  a  long  while  by 
stress  of  weather,  and  have  not  yet  been  put  to  work :  Mr. 
Robinson,  however,  says,  that  "they  have  undergone  a 
very  close  examination  by  some  of  the  first  mill-wrights  and 
millers,  who  all  agree  that  they  appear  equal  to  the  French 
buhrs,  and  in  some  instances  superior;"  alluding  (it  is  sup- 
posed) to  the  equability  of  the  pores. 

In  December  last,  Richard  Sanky,  Esq.,  banker  in  Holy- 
well, Flintshire,  and  owner  of  a  large  windmill  there,  having 
a  pair  of  French  mill-stones  which  did  not  give  entire  satis- 
faction, removed  the  runner,  and  put  up  a  Halkin  mill-stone 
in  lieu  of  it ;  and  he  certifies,  that  '^  his  tenants  like  the 
work  done  by  these  better  than  by  the  other  pair  of  French 
stones  in  the  mill;  that  they  clean  the  bran  better;  that  the 
flour  is  soft  and  of  good  colour;  and  the  stone  keeps  its 
face  well,  and  gives  satisfaction  in  all  respects." 

The  discoverers  beg  permission  to  declare  further  (and 
are  ready  to  do  so  on  their  oath  if  desired),  that  the  seve- 
ral Certificates  above  mentioned  have  been  given  voluntarily 
and  gratuitously;  and  that  the  several  persons  giving  them 
have  no  concern  or  interest  in  the  quarry ;  and  that,  up  to 
the  end  of  the  last  year,  no  Halkin  buhrs  or  mill-stones 
have  been  disposed  of  in  any  instance,  except  those  before 
mentioned;  namely, 

Mr.  Edward  Evans,  Flint  Mill,  Flintshire. 

Mr.  Peers,  Horn  Mills,  Dunham-o'-th'-Hill,  Cheshire. 
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Mr.  John  Edwards,  Ysceifiog,  Flintshire. 
J.  Dumbell,  Esq.  Mersey  Mills,  Warrington,  Lancashire. 
Mr.  Pratt,  Saredon  Mill,  near  Walsall,  Staftbrdshire. 
Mr.  Stephens,  Steam  Mill,  Harrington,  Liverpool. 
Messrs.Pilling  &  Co.  Mirfield  Mills,  Dewsbury, YorkshiMj. 
Messrs.  Hudson  and  Co.,  King's  Mills,  Leeds,  Yorkshi^. 
Mr.  Rawsthorn,  Aughton  Water-Mill,  Lancashire. 
Mr.  Marr,  Knotty-Ash  Windmill,  near  Liverpool 
Richard  Robinson,  Esq.  Phoenix  Iron- Works,  Dublin. 
Richard  Sankey,  Esq.,  Banker,  Holywell,  Flintshire. 

They  have  therefore  offered  to  the  Society  all  the  evi- 
dence which  it  is  possible  to  produce ;  and  trust,  that  when 
the  various  testimonials  (collected  from  different  sources, 
and  from  persons  who  have  had  no  communication  with  each 
other,  though  all  agreeing  in  approbation)  shall  have  been 
compared,  the  Society  will  be  pleased  to  honour  the  Halkin 
Buhrs  with  their  sanction. 

W.  Bishop  &  Co. 

The  several  samples  alluded  to  in  the  preceding  report, 
are  placed  in  the  Repository  of  the  Society. 


CERTIFICATES, 

from  all  the  persons  named  in  the  preceding  statement,  ac- 
companied the  communication  of  Messrs.  Bishop  and  Co. ; 
of  which  the  following,  as  being  the  most  important,  are 
subjoined : 

N^  L 

Liverpool  March  dcf,  1831. 
I  havQJthis  day  examined  the  small  mill-stone,  of  Flint 
buhr-stone,  measuring  IH  inches  in  diameter,  which  is 
about  to  be  sent  to  London  for  the  inspection  .of  the  Sopiety 
of  Arts ;  and  hereby  certify,  that  it  is  a  fair  specimen  of  the 
rock  in  the  quarry  on  Halkin  Mountain,  which  I  visited  last 
year.  A  vast  quantity  of  stone,  of  a  quality  equally  excel- 
lent with  this  specimen,  may  be  procured  from  Mr.  Bishop's 
quarry  on  Halkin,  in  Flmtshire. 

Thw>\  Stvart  Traill,  M.D. 
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N^  11. 

S1R9  Airfield  Low  JHOls,  March  7th,  1821. 

After  having  tried  your  Halkin  buhr-stones,  for  a  fair 

and  sufficient  time,  we  are  now  enabled  to  lay  before  you 

A  ouidid  and  faithful  report  of  their  quality ;  and  this  we 

snail  endeavour  to  do  with  as  much  brevity  as  is  consistent 

with  the  importance  of  the  subject. 

The  perfection  of  grinding  consists,  in  reducing  grain  to 
a  requisite  degree  of  fineness,  with  the  least  pressure;  or,  in 
other  words,  to  make  the  best  and  the  greatest  quantity  of 
flour,  out  of  a  given  quantity  of  wheat,  with  the  least  pres* 
sure.      But  the  mere  good  quality  of  a  stone  cannot  effect 
this;  for  we  must  now  call  in  the  aid  of  art     And  here  it 
is  that  the  great  art  of  a  miller  consists, — the  putting  of  work 
into  stones,  or  the  obliquity  and  disposition  of  the  furrows; 
every  thing  else  compared  with  this  being  only  trifles.   And, 
indeed,  when  we  consider  that  an  accurate  knowledge  of 
this  is  grounded  upon  the  doctrine  of  central  forces,  which 
constitutes  an  important  branch  of  the  Newtonian  philoso- 
phy, we  need  not  wonder  that  so  few  understand  the  real 
principles  of  corn  grinding.     We  have,  however,  reasons 
to  believe  that  we  have  considerably  improved  it 

From  these  observations  it  appears,  that  though  the  qua- 
lity of  the  stones  may  be  equally  good,  the  effects  produced 
will  be  different,  according  as  the  work  is  scientifically  put 
in,  or  otherwise ;  but  if  the  work  and  velocity  of  the  stones 
be  the  same,  we  can  clearly  ascertain  the  quality  of  them, 
by  the  effects  produced. 

We  will  now  apply  these  observations  to  the  stones  in 
question.  After  twice  or  thrice  taking  them  up,  we  were 
afraid  that  they  would  not  stand  the  crack  well ;  but  this  fear 
was  soon  dispelled,  as  we  now  find  that  they  were  exceed- 
ingly little,  and  that  the  crack  stands  as  fine  as  a  hair.  We 
now  proceeded  to  ascertain  the  quality  of  the  bran,  com- 
pared with  that  firom  our  French  stones ;  and,  for  this  purpose, 
we  sifted  the  meal  from  every  pair  of  stones  as  it  came  firom 
the  mill-eye:  the  bran  thus  retained  in  the  sieve,  we  placed 
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by  itself,  and  by  this  means  we  had  an  opportunity  of  com* 
paring  the  whole  together.  This  we  have  repeated  no  le^s 
than  forty  times;  and  the  result  has  always  been  obviously, 
from  the  very  first  glance,  that  the  bran  produced  firom  the 
Halkin  buhrs  was  not  only  cleaner,  but  of  a  more  uniform 
cut;  and  this  has  not  been  perceived  by  millers  alone,  but 
by  every  person  that  has  accidentally  come  into  the  milL 

This  we  think  is  quite  sufiicient  to  prove  the  superiority 
of  the  Halkin  buhrs ;  but,  that  every  possible  doubt  might 
be  removed,  we  had  recourse  to  the  following  experiment. 

We  selected  the  best  French  stones  in  the  mill,  made  by 
the  late  Mr.  Gardiner  of  Liverpool,  who  was  very  famous 
for  his  knowledge  of  French  buhrs ;  and,  that  the  experi- 
ment might  be  the  more  accurate,  we  did  not  grind  a  quar- 
ter of  wheat  on  each  pair  of  stones ;  as  it  is  impossible  to 
part  it  from  the  wheat,  that  precedes  and  succeeds,  with 
that  degree  of  nicety  that  is  required,  without  running  the 
stones  empty,  and  thereby  injure  them  very  considerably. 
But  we  weighed  480  pounds  of  meal,  ground  by  each  pair 
of  stones,  from  the  same  wheat,  weighing  57  pounds  the 
bushel  These  two  parcels,  after  remaining  a  week,  were 
weighed  again,  to  see  if  any  accession  or  diminution  of 
weight  had  taken  place;  but  tlie  weights  were  precisely 
the  same  as  before.  The  two  parcels  of  480  pounds  each, 
were  then  dressed,  and  the  result  was  as  follows : 

Flour  from  the  Halkin  Buhrs 390  pounds. 

Flour  from  the  French  Buhrs 384 

Difference  in  £Eivour  of  the  Halkin  Buhrs,,..     6 

Now,  in  this  experiment,  the  velocity  and  work  of  the 
stones  being  the  same,  the  quality  of  the  buhrs  may  be  as 
justly  inferred  from  the  effects,  or  quantity  of  flour  pro- 
duced, as  any  other  cause  in  philosophy  from  its  effects. 

We  remain,  Sir,  &c.  &c.  &c. 

J.  &  W.  Pilling. 
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XVIII. — On  English  and  Foreign  Copper ^  Zinc,  and  Brass. 

By  the  Editor. 

The  great  inferiority  of  the  English  brass^  in  comparison 
with  that  imported  from  the  Continent,  is  well  known, 
and  its  ill  effects  experienced,  in  many  of  our  manufac- 
tures ;  although  not  manifest  to  the  public  at  large.  It 
is  with  a  view  of  pointing  out  the  causes  of  these  de- 
fects, and  their  remedies,  that  the  Editor  has  furnished  this 
ajTticIe. 

It  is  well  known  that  leaf  copper,  commonly  termed 
Dutch  leaf,  is  not  manufactured  in  this  country,  but  is  al- 
ways imported  from  the  Continent ;  and,  in  time  of  war,  is 
exceedingly  scarce  and  dear.  It  is  not,  however,  generally 
known  to  what  treatment  copper  has  been  subjected,  to 
render  it  sufficiently  malleable,  to  undergo  the  operation 
of  being  beaten  into  leaves.  This,  it  will  be  the  object  of 
an  article  in  a  future  Number  of  this  work  to  explain.  It 
is  only  necessary  now  to  mention,  that  copper  must  be 
brought  into  that  state,  before  it  can  be  united  with  pure 
zinc,  to  form  a  brass  equal  in  malleability ,  ductility y  and 
durability f  to  the  foreign  brass. 

An  article  in  this  present  Number,  being  the  completion 
of  the  specification  of  one  of  the  late  Mr.  Sheffield's  Pa- 
tents, explains  the  modes  by  which  pure  zinc  may  be  ob- 
tained from  its  ores. 

It  may  be  well  to  point  out  some  of  the  defects  which 
exist  in  the  ordinary  English  brass,  and  the  causes  thereof. 
It  is  well  known  that  brass  is  usually  made,  in  the  large,  by 
cementing  copper,  in  a  divided  state,  with  calamine,  or  other 
ores  of  zinc :  the  copper,  which  has  not  been  treated  in 
a  proper  manner,  as  above  alluded  to,  is  thus  made  to  unite 
with  the  crude  zinc,  and  to  partake  of  the  lead  and  other 
metals,  which  generally  contaminate  it,  in  its  blendes  or 
ores  ;  and  the  consequence  of  which  is,  the  great  want  of 
malleability  and  ductility  of  the  English  brass;  and,  which 
is  still  worse,  its  great  liability  to  become  decomposed,  in  a 
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certain  peculiar  state  of  the  atmosphere,  when  the  united 
actions  of  cold  and  moisture  operate  upon  it ;  as  in  a  thaw^ 
for  inistance:  and  the  consequence  of  which  is,  that  it  be^ 
comes  black  and  rotten;  an  evil  which  most  persons  must 
have  experienced. 

Now,  from  this  last  and  most  serious  incohvemence,  the 
best  foreign  brass  is  entirely  free ;  and,  consequently,  large 
sums  of  money  are  annually  laid  out  in  the  purchase  of 
this  article. 

The  best  brass-wh-e  strings  for  piano-fortes  are  made  of 
this  foreign  brass.  The  wire  studs,  with  which  glass 
drops  for  lustres  kre  connected  together,  are  purchased 
for  this  use,  from  Germany,  at  the  price  of  half-&-guinea 
per  pound.  Watchmakers  pay  at  the  rate  of  a  guinea 
per  pound  for  Flemish  pan  brass,  for  their  delicate  wheel- 
work.  The  tinsel,  for  ornamenting  theatrical  dresses,  is 
made  of  this  fine  brass ;  and,  in  short,  to  enumerate  the 
various  uses  of  this  superior  article  would  be  endless. 
The  late  Mr.  Sheffield,  after  obtaining  his  Patents,  circu- 
lated prospectuses  of  the  advantages  to  be  derived  from 
his  inventions;  and  was  busily  engaged  in  establishing 
works  in  Derbyshire,  with  a  vie'w  io  carrying  them  into  ef- 
fect, when  his  useftil  labours  ^ere  terminated  by  a'  para- 
lytic attack,  which  eventually  occasioned  his  deilth.  We 
have,  however,  the  satisfaction*  to  state,  that  He  has  left 
relatives,  and,  amongst  others,  a  son,  whom  he*  made  tho- 
roughly acquainted  with  his  superior  processes ;  and  who 
is  capable  of  carrying  them  into  efiect,  should  an  opportu- 
nity be  afforded  him  for  so  doing.  We  shaHnow^  proceed 
to  give  a  copy  of  one  x)f  the  prospectuses  above  men- 
tioned, as  follows. 

Improved  Apparatus  for  extracting  Zinc  or  Spelter  from  its 

Ores- — 

A  Patent  for  which  has  been  taken  out  by  W.  E.  Shef- 
field, who  wishes  to  have  it  carried  into  effect,  eidier  by 
forming  a  Company  for  that  purpose;  disposing  of  the  Pa- 
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fent  to  a  Company  already  formed ;  or,  by  granting  privi- 
leges to  those  who  wish  to  avail  themselves  of  the  Patent 
improvements. 

Zinc,  or  spelter,  is  used  in  the  composition  of  brass,  in 
the  proportion  of  one-third;  and,  notwithstanding  the  im- 
mense consumption  and  importance  of  the  subject,  the  ores 
of  zinc^  or  spelter,  are  less  understood  than  those  of  any 
other  liietaL 

Mr.  S.  has  been  employed  in  this  pursuit  many  years  ;' 
and,  fiibm  the  success  which  has  already  attended  the  in- 
vestigation of  th^se  ores,  he  is  convinced  it  deserves  the 
^ateat  encouragement,  both  in  a  commercial  view,  and  as 
a  soured  whence  much  profit  might  be  expected,  with 
very  little  risk  indeed.  The  makers  of  brass  purchase 
only  the  ricliefst  and  purest  ores  of  zinc,  or  spelter:  it  will 
not  answer  their  purpose,  unless  it  contains  thirty  per 
cent,  of  zinc,  or  more :  these  rich  and  pure  calamines, 
having  been  in  request  for  several  centuries,  are  now  be- 
come scarce  and  dear.  Calamines,  less  rich  or  pure,  do 
not  find  a  market  at  all,  even  at  an  inferior  price ;  to  the 
great  loss  of  the  miners,  who  are  compelled  to  relinquish 
all  those  mines  which  do  not  produce  a  calamine  suffici- 
*  entty  rich  and  pure  for  the  makers  of  brass.  The  distress 
isccasioned  in  a  mining  country,  where  the  poorer  cala- 
mines abound,  and  cannot  find  a  sale,  has  occasioned  Mr. 
S.  to  consider  the  subject,  and  endeavour  to  find  a  remedy ; 
which,  with  much  expense  of  time  and  money,  he  has,  in 
some  degree,  accomplished;  by  inventing  an  apparatus, 
with  which  the  greater  part  of  the  calamines  rejected  by 
the  brass-makers  may  be  made  usefiil,  and  the  zinc  ex- 
tracted firom  them  to  advantage — the  operation  requiring 
less  time  and  fiiel  than  in  the  usual  way ;  by  which'  a  pro- 
fit  of  forty  per  cent,  per  annum,  on  the  capital  employed, 
may  reasonably  be  expected;  and,  according  to  the  expe- 
riments actually  made,  may  be  more. 

Mr.  S.  has  also  obtained  another  Patent  for  preparing 
copper,*  in  a  fit  state  for  being  beat  out  into  leaves  ;  or  to 
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compose^  with  a  due  proportion  of  pure  zinc^  a  very  fine 
brass,  either  for  plates  or  wire ;  and,  also,  an.improved 
apparatus  for  dividing  the  plates  of  copper,  brass,  &c.,  to 
fit  them  for  drawing :  from  the  metals  thus  prepared,  wire 
will  be  obtained,  much  sounder  and  stronger  than  by  any 
other  method*. 

In  order  to  derive  the  greatest  advantages  from  the 
above-mentioned  improvements,  the  same  Company  shoidd, 
possess  both  Patents,  and  have  a  copper  and  brass  work, 
as  well  as  a  zinc  work.     The  whole,  united,  would  form  a 
regular  and  connected  business,  of  great  consequence;  ca- 
pable of  employing  a  very  large  capital,  which  might.be. 
increased  to  almost  any  amount ;  and  possessing  and  af- . 
fording  advantages  much  superior  to  any  other  Company, 
manu£Etcturing  similar  articles,  in  this  kingdom. 


XIX. — Method  of  Ventilating  Coal  Mines,  ly  Mr,  James 
Ryan,  Director  of  Coal  Mines  (late  of  the  Netherton 
Colliery^  near  Dudley) ;  for  which  he  received  the  Gold 
Medal  and  100  Guineas  from  the  Society  for  the  Efi- 
couragement  ofAriSy  Manufactures,  and  Commerce^  Adel- 
phi. — In  a  Letter  to  the  Secretary,  Dr.  C.  Taylor.— 
[Continued  from  p.  44.] 

The  Netherton  and  Buffery  Collieries  in  Staffordshire 
have  for  many  years  required  the  terrific  explosions  of  the 
fire-line  before  mentioned,  to  enable  the  miners  to  work 
them  at  all ;  whilst  the  next  coal-field,  separated  fi-om  them 

♦  It  is  well  known,  that  wire,  drawn  from  metals  which  have  been 
slit  into  rods,  by  the  usual  operations  in  the  large,  is  constantly  un- 
sound throughout  its  whole  length  ;  arising  from  the  shape  given  to  the 
rods,  in  the  act  of  slitting  them  by  the  cutters ;  which  cause  one  edge  of 
each  rod  to  be  rounded,  whilst  the  opposite  edge  is  hollowed;  and  the 
edges  of  this  hollow  side,  by  the  operation  of  wire  drawing,  are  gradually 
brought  nearer  together,  until,  at  length,  they  meet  and  close ;  and  thus 
form,  as  it  were,  a  sort  of  tube,  or  hollow,  along  one  side  of  the  wire. 
In  Mr.  Sheffield's  improved  process  this  evil  is  completely  obviated. 
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merely  by  a  fault  a  few  yards  thick^  but  which  has  thrown 
its  strata  fifty  yards  higher,  is  entirely  free  from  accumula- 
tions of  gas. 

When  these  interruptions  to  the  free  escape  pf  the  hy- 
drogen gas  into  the  open  air  take  place,  it  naturally  forces 
itself  into  the  workings,  through  the  largest  fissures  it  can 
find ;  issuing  out  in  a  continual  and  powerful  stream,  which 
the  workmen  denominate  a  feeder  or  blower.  By  the 
diluting  system,  the  gas  which  thus  issues  from  the  coal  is 
made  to  traverse  all  the  workings  between  the  blower  and 
the  upcast  shaft ;  remaining,  it  is  true,  on  account  of  its 
levity,  in  the  upper  part  of  the  courses ;  but  thus  insuring 
its  ignition,  through  the  whole  extent,  if,  unhappily,  it 
comes  in  contact  with  flame  ^. 

But  when,  as  by  my  method,  the  draught,  instead  of 
sweeping  through  the  whole  mine,  is  directed  towards 
those  places  only  in  which  (from  their  being  situated  above 
the  natural  ciurent)  the  hydrogen  gas  can  lodge,  it  is  evi- 
dent that  the  fluid,  instead  of  being  diffused  through  the 
works,  is  confined  to  the  course  which  I  prescribe  to  it, 
and  therefore  takes  the  shortest  and  most  ready  means  of 
escape* 

In  a  mine  where  the  circulating  current  is  thus,  in  a  great 
meiEisure,  kept  from  admixture  with  hydrogen  gas,  I  have 
never  found  any  danger  to  arise  from  setting  fire  to  the 
blower  at  the  point  where  the  gas  issues  into  the  works; 
and  by  inserting  an  iron  pipe,  I  have  often  directed  it  so  as 
to  give  light  to  the  workmen. 

ButwhenI  had  driven  or  bored  the  top-heads,  or  holings, 
leading  into  the  gas-course  from  the  roof  of  the  mine,  and 
bored  the  superincumbent  strata  so  as  to  connect  the 
laminae  with  the  gas-courses,  the  light  from  the  blowers 
always  died  away i  and  they  ceased  to  discharge  gas. 

*  Should  it  escape  the  miner's  lights,  the  only  remedy,  according  to 
the  old  system,  is  to  extinguish  the  furnace  at  the  bottom  of  the  upcast 
shaft.  Admitting  that  it  were  possible  to  get  the  fire  extinguished  in 
time,  would  not  this  be  weakening  the  ventilating  current,  precisely  at 
tbe  moment  when  it  is  most  necessary  to  increase  its  velocity  ? 
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In  the  old  system,  this  circumstance  is  frequently  pro« 
duced  by  the  falling  in  of  the  roof,  and  the  formation  of 
what  is  termed  a  pot-hole,  (an  accident  so  frequent,  that 
it  requires  the  emplpyment  pf  several  men,  in  every  mine, 
merely  to  watch  and  give  notice  of  it,)  or  from  the  works 
intersecting  a  fissure  in  the  coal;  and  produces  such  an 
incteasie  in  the  quantity  of  gas> .  that  ihe  atmospheric  air 
is  insuflSciep^  for  its  dili^tip^ ;  wd  i^y  thus  rendering  it  ne^ 
ces^ary-  to  augment  the  power  of  rare&ction,  collects  a 
quantity  of  burning  fu^I  at  the  furnace,  that  c^mnot  be 
speedily  extinguished. 

Pursuing  the  compariiion  before  made,  of  a  lodgment  of 
air  in  a  bent  wate]*'pipe ;  what  would  be  thought  of  the 
engineer  who  should  endeavour  by  force  to  drive  it  before 
the  water,  encountering  i^  its  progress  perhaps  twenty 
such  bends,  in  preference  to  the  appUcation  of  a  simple; 
tube  into  the  bend' where  the  air  lodged? — ^yet  such  is 
the  process  of  ventilation  hitherto  adopted. 

But  this  is  not  thie  only  evil  riesulting  from  the  present 
system:. when ^ppnoaching  old  and  abandoned  workings, 
in  which  the  inflammable  gas  has  been  accumulated  for 
several  years,  if,  through  the  neglect  of  the  director,  the 
workmen  proceed  without  the  precaution  of  boring,  as  soon 
as  a  pickaxe  penetratesinto  the  open  space  of  the  old  coal- 
mine, the  gas  rushes  out  and  ignites  by  their  candles ;  and, 
if  tibe  mine  in  which  they  jare  at  work  should  be  in  a  state 
of  explosive  dilution^  the  dreadful  effects  may  easSly  be 
anticipated. 

In  my  system,  if  by  ahy  chance  such  an  accident  take 
place,  the^conlfequences  are  trivial;  the  eruptive  gas,  instead 
of  being  confined  to  take  its  course  through  a  labyrinth  of 
foul  aii^  spreads  at  opce,  by  its  levity  rand  elasticity>cunder 
a  roof  of  several  thousand  yards  extent;  and  tbis.tb0  more 
certainly  and  rapidly,  in  proportion  to  the  jprevipus  purity 
of  the  air  contained  in  the  mine:  here  it  may  burn  without 
daijge^,  and  almost-  without  inconvenience'  to  the  miner, 
who  pursues  his  labour  below  this  thin  sheet  of  flame :  in  a 
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short  time  it. would  find  the  higher  levels,  and  ultimately 
steal  off  through  the  holings  into  the  gas-headway,  while 
the  men  in  that  direction  would  naturally  descend  to  a 
lower  part  of  jthe  workings  imtil  it, had  gone  off:  even  the 
workmen  in  the  gas-course,  although  they  migl^t  spme  of 
them  be  scorched,  would  not  perish,  as  th<e  accelerated 
velocity  created  by  inflammation  would  confine  the  flame 
to  the  roof  of  the  gas-headway;  a  &ct  which  has  been 
proved  by  two  instances  in  Buffery  Colliery,  at  one  of 
which  I  was  present 


Having  thus  laid  before  the  Society  my  new  method  of 
ventilation  in  all  its  details,  as  succinctly  as  the  importance 
of  the  subject  will  admit,  I  now  beg  leave  to  state  what  has 
been  done  towards  bringing  my  system  into  practice :  and 
this  part  of  my  narrative  is  happily  confirmed  by  numerous 
Certificates,  which  I  herewith  transmit  to  the  Society,  and 
to  which  I  beg  leave  to  refer. 

The  year  1806  was  marked  by  several  disastroui»  explo- 
sions in  various  coal-mines  throughout  England  and  Wales : 
in  the  course  of  that  year,  thirty-six  men  perished  by  two 
explosions  at  Mostyn  Colliery,  in  Flintshire ;  sixteen,  by  an 
explosion  at  St.  Helen's,  in  Lancashire;  and  eleven,  by 
another  in  a  colliery  at  Whitehaven !     These  events  in- 
duced me  to  think  that  I  could  bring  the  system  which  I 
had  so  long  meditated  into  action.     I  visited  all  these  col* 
lieries  in  vain.     I  also  visited  Durham  and  Northumber- 
land ;  but  found  here  the  same  prejudices  and  opposition, 
which  I  met  with  in  other  quarters ;  and  returned  without 
being  able  to  get  a  trial  in  any  pit  whatever.    Hurt  at  the 
treatment  I  received,  I  came  to  London  in  1807,  and  waited 
upon  Sir  John  Sinclair,  who  approved  highly  of  my  plans, 
and  immediately  introduced  me  to  the  Honorable  Wash- 
ington Shirley,  whose  labours  in  the  cause  of  humanity 
and  mankind  have  impressed  upon  my  mind  an  unceasing 
sentiment  of  gratitude : — and  here  I  am  bound  to  say,  that 
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if  my  system  has  any  merits,  it  is  to  his  firm  and  persevering 
support  it  owes  its  being  brought  into  action,  and  the  per- 
fection it  has  now  attained. 

By  Mr.  Shirley  I  was  requested  to  proceed  into  Stafford- 
shire, and  was  furnished  with  Letters  to  Messrs.  Fereday 
and  Smith,  the  inteUigent  mine-masters  of  that  county* 
Mn  Shirley  had  in  his  Letters  requested  the  most  fiery 
ground  to  be  appointed  for  me  to  work  upon. 

This  being  done,  the  shafts  were  sunk,  and  the  works 
driven  onward  from  the  bottom,  until  the  inflammable  gas 
began  to  give  alarm,  but  which  ceased  the  instant  I  put  my 
system  into  action :  this  dawning  success  produced  much 
jealousy  amongst  the  resident  directors ;  but  the  firm 
and  generous  support  of  Mr.  Shirley  and  the  Rev.  Mr. 
Cartwright,  (both  magistrates,)  and  of  Messrs.  Fereday 
and  Smith,  who  personally  accompanied  me  in  all  my  trials, 
secured  me  from  any  material  molestation. 

At  this  time  all  the  pits  around  me  were  exploded  every 
morning  by  the  firing  process ;  and,  on  the  3d  of  December, 
1808, 1  took  charge  of  the  pit  next  to  my  new  one. 

In  this  mine,  I  found  that  ''  air  heads"  had  been  driven, 
through  which  the  air  was  forced  from  the  blowing  or 
downcast  shaft  to  the  upcast  shaft;  notwithstanding  this^, 
however,  two  explosions  were  daily  required,  previous  to 
my  taking  charge  ;  and  this  had  continued  for  eight  years. 
Having  formed  my  gas-course  firomUhe  old  works,  and; 
carried  it  to  the  higher  part  of  the  mine,  the  gas  poured 
out  so  fast  on  the  men  cutting  the  drift,  as  to  make  it  ne- 
cessary to  work  without  candles.     I  used  Canton's  phos- 
phorus for  light.     The  explosions,  which  in  this  stage  of 
the  work  were  still  requisite,  sensibly  diminished  in  force ; 
until  the  gas,  escaping  by  my  simple  gas-course,  rendered 
them  no  longer  necessary.     By  way  of  experiment,  I  put 
up  a  door  in  the  gas-headway,  with  a  perforation  in  the 
centre,  which  I  gradually  enlarged  until  it  was  capable  of 
liberating  all  the  gas  collected  in  the  workings ;  and  found 
that  the  hydrogen,  which  was  competent  to  produce  the 
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tremendous  effects  before  mentioned,  was  freely  permitted 
to  escape  through  an  aperture  of  only  two  inches  square ! 

The  only  alteration  I  made  in  ventilating  this  pit  was, 
to  change  the  mouth  of  the  air-head  from  the  blowing  to 
the  upcast  shafts  thus  converting  the  air-head  to  a  gas- 
head^  and  enabling  the  gas  to  escape  by  the  shortest  way. 

Previously  to  the  above  period,  Mr.  Fereday  had  pur- 
chased the  Buflfery  Colliery,  where  a  large  sum  of  money 
had  been  lost  by  the  effects  of  its  explosions :  this  colliery 
I  took  charge  of,  notwithstanding  its  daily  explosions  had 
swept  off  numbers  of  men;  and,  in  three  months,  I  rendered 
it  sufficiently  safe  for  the  colliers  to  disuse  the  fire  line :  these 
facts  are  certified  by  the  Letter  from  Mr.  Fereday  to  Mr. 
Bum ;  and  by  Certificate  No.  1. 

In  consequence  of  these  proceedings,  and  the  niunerous 
distressing  accidents  which  occurred  in  the  Northern  Eng- 
lish mines,  a  Letter  was  sent  from  the  Society  for  prevent- 
ing accidents,  &c.  to  Samuel  Fereday,  Esq.,  for  the  purpose 
of  ascertaining  how  far  my  plan  had  been  introduced,  and 
what  had  been  the  results :  to  which  the  following  answer 
was  returned  :— 

Sir,  Bradley  Iron^fForks,  Nov.  1,  1814. 

On  my  return  from  a  journey,  I  find  your  favour  of 
the  15th  ult. ;  and,  in  reply,  I  beg  leave  to  state  for  your 
information,  that  I  am  fully  satisfied  with  the  happy  results 
which  have  taken  place  in  this  part  of  the  country  by  the 
adoption  of  Mr.  James  Ryan's  method  of  ventilating  mines ; 
and  have  no  hesitation  to  say,  that  many  hundred  miners 
are  now  at  work  in  several  coUieries  in  which  I  am  con- 
cerned, that,  but  for  this  blessing,  would,  in  all  human  pro* 
bability,have  long  ago  fallen  victims  to  the  explosions  of  the 
hydrogen  gas,  and  which,  before  his  plan  was  adopted,  were 
so  frequent  It  gives  me  great  pleasure  to  hear  of  the 
establishment  of  an  institution,  which  has  for  its  object  the 
amelioration  of  the  condition  of  so  valuable  a  class  of  our 
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fellow-men :  and  shall  be  happy,  if  it  lies  in  my  power,  to 

promote  its  views.     If  any  information  I  can  afford  you 

will  haye  that  tendency,  I  beg  you  will  not  hesitate  ta 

apply  t9,Su;ii 

Your  most  obedient  servant, 

Samu£L  Fereday. 

To  Mr,  Wm.  Bnm^  Sovikwiek^ 
near  Sunderland^  Durham, 

In  the  mean  tune,  I  received  communications  relative  to 
these  inquiries;  and  wrote  to  the  above  Society  respecting 
my  system,  in  July,1815,   I  received  the  following  Letter  :— 

Sib.  Seutkwick,  UthJufyy  1815. 

Your  Letter  of  the  12th  ult,  and  former  one,  have  been 
duly  received  by  me,  and  laid  before  the  Committee  ap- 
pointed* by  the  Society  for  preventing  accidents  in  coal* 
mines.  The  Committee  have  since  made  the  necessary 
mquiry  of  Mr.  Fereday^  whose  report  seems  satis&ctory ; 
but  they  have  had  no  answer  from  Lord  Dudley  and 
Ward:  they  have  also  otherwise  endeavoured  to  satisfy 
themselves  of  the  efficacy  of  your  method.  The  result 
is,  that  they  are  strongly  inclined  to  think  that  it  may  turn 
out  to  be  found  a  highly  important  one ;  and  they  wish,  on 
that  account,  to  mfike  it  at  present  an  object  of  theii;  parti- 
cular attention.  It  may  be  proper,  however,  to  state  to 
you,  that  this  Society  and  Committee  consist  of  few  persons 
immediately  interested  in  coal-mines.  They  have  been 
prompted  by  humanity  alone  to  endeayoiur  to  prevent  the 
fatal  accidents  that  are  happening  in  the  collieries :  their 
funds  are  ^t  present  hardly  adequate  to  any  other  purpose 
than  that  of  inquiry  and  inforn^ation.  I  have  therefore  to 
request  you  to  say  how  fer  any  satisfactory  experiment 
can  be  made,  at  an  expense  within  their  compass,  in  a  coal- 
mine here  ;  so  as  to  bring  conviction  to  the  coal-owners, 
diat  your  method,  ^  generally  adopted  by  themi  would 
give  the  security  wanted.  The  Committee  would  there- 
fore be  obliged,  if  you  could  propose  some  plan  of  ex- 
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periment  to  be  made  in  this  nei^bourhood,  or  would 
yourself  undertake  such  an  experiment  as  woidd  convince 
them  of  the  entire  security  of  your  method,  and  would  be 
likely  to  answer  the  purpose  of  satiiffying  the  poal-pwners 
here.  If  the  Committee  should  find  it  to  correspond,  in 
point  of  effect  with  what  they  wish,  you  can  have  no  doubt 
but  that  they  would  endeavour,  by  aD  the  means  in  tl^eir 
power,  to,  procure  the  qompensatiop  that  sucji  an  ^ceUent 
discovery  would  well  deserve.  Be  so  good  as  to  drop  me 
a  line  in  a  post  or  two. 

I  am.  Sir,  Your  obedient  servant, 

Waj.  Burn. 

To  Mr,  James  Ryan, 

•  In  consequence  of  this  Letter^  and  the  inducements 
dierein  held  out,  I  left  Ireland^  wheroil  then  was,  in  AuguBt, 
and  proceeded  to  make  such  experiments  as  might  answer 
the  views  of  this  Society.  After  several  conferences  with 
the  Committee,  and  particularly  with  the  Rev.  Dr.  Gray, 
Dr.  Pemberton,  and  Dr.  Clahny,  I  went  overto  Newbasde, 
in  order  to  procure b  trisd  of  my  system;  but  did  not  find 
any  inclination  on  the  part  of  the  agefnts,  -ftc.  to  assist  me. 
After  I  had  been  there  a  short  time,  I  wrote  to  Dr.  Gray,  as 
an  active  member  of  the  above  institution,  wishing  him  ix> 
exert  his  influence ;  and  received  the  following  answer  :— 

Sir, 

Agreeably  to  your  I'equest,  I  hav^  written  again  to 

Mr.  Buddie,  having  before  addressed  him  on  the  dubject 

6f  your  experiment. 

I  hope  that  you  will  ^^e  allowed  to  make  it  where  you 

wish,   and    imder  favorable  circumstances.    With  every 

good  wish  for  your  success,  and  hoping  to  hear  n:om  you 

Soon,  I  subscribe  myself,  in  great  haste, 

Yoiir  obedient  humlble  servant,       ' 

Sunday  Evening.  'ROBERT  GrAY, 

[This  Letter  inclosed  one  to  Mr.  Buddie.] 
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Notwithstanding  this,  however,  I  found  nothing  but 
apathy  prevailing,  relative  to  any  improvement  in  a  system 
which  had  by  its  destructions  proved  itself  so  ineffectual ; 
and  the  circumstances  I  before  detailed  will  not  make  it 
appear  extraordinary  that  considerable  impediments  were 
thrown  in  my  way.  Before  the  outline  of  my  system  was 
known,  objections  began  to  be  started ;  and  in  a  short  time 
a  deputation  was  sent  into  Staffordshire,  to  make  inquiries 
about  my  system;  but,  unfortunately  for  me,  they  pre- 
ferred the  opinions  of  men,  whose  situation  rendered  them 
averse  to  my  plans,  to  those  of  the  honorable  and  inde- 
pendent characters  I  have  before  mentioned. 

On  their  return,  armed  as  they  were  with  the  almost  ab- 
solute sway  over  tl\e  Durham  and  Northumberland  mines, 
and  additionally  supplied  with  the  partial  opinions  they 
had  collected  on  their  excursion,  I  found  it  in  vain  to  argue 
the  merits  of  my  system,  as  the  opposition  was  too  power- 
ful for  my  individual  exertions.  I  therefore,  after  much 
trouble  and  expense,  left  Newcasde  on  the  S4th  of  Decem- 
ber, 1815,  and  determined  to  seek  justice  from  a  Society 
where  liberality  and  science  prevail. 

Before  I  conclude,  I  wish  to  make  one  further  observa- 
tion on  my  system.  It  has  been  objected,  that  my  gas- 
courses  are  equally  liable  to  falls  of  the  roof,  as  what  the 
mine  is :  this,  however,  is  erroneous ;  for,  not  being  in- 
tended, like  the  mine-boards  or  passages,  for  the  supply  of 
coals,  but  merely  to  give  passage  to  the  noxious  gas,  they 
are  comparatively  small,  and  carefully  strengthened 
throughout ;  in  them  nothing  is  left  to  chance  ;  and  this 
security  is  effected  at  a  very  little  expense,  as  their  extent 
is  very  small,  compared  with  the  courses  in  the  old  method ; 
and,  being  able  to  work  some  part  of  them  in  the  dark, 
there  is  no  danger  of  explosion ;  but,  aided  by  Canton's 
phosphorus,  or,  if  this  should  not  yield  sufficient  light,  by 
any  safety-lamp,  T  should  feel  myself  perfectly  secure  in 
making  the  preparatory  passages  throu^  a  seam  of  coals ; 
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or,  under  any  other  circumstance,  where  an  explosive  mix- 
ture might  for  a  time  prevail. 

I  beg  once  more  to  express  my  gratitude  to  the  Ho* 
norable  Washington  Shirley,  for  his  indefatigable  exer- 
tions throughout  this  cause ;  and  in  which  he  was  most 
zealously  seconded  by  that  sincere  friend  to  humanity,  the 
late  Rev.  Mr.  Cartwright,  a  most  upright  and  intelUgent 
brother  magistrate ;  and  to  Dr.  Thompson,  Wm.  Allen, 
Esq.  F.  R.  S.,  Alexander  Tilloch,  Esq.,  the  Rev.  Mr. 
Turner  of  Newcastle,  and  Anthony  Clapham,  Esq*  of  the 
same  place;  to  whom  I  am  likewise  under  great  obligations 
for  their  assistance. 

I  have  the  honour  to  be.  Sir, 

Your  very  obedient  servant, 

James  Ryan. 


Certificate,  No.  1. 

As  inserted  in  the  Birmingham  Gazette,  January  \y\B\Qi 

We,  the  Charter  Masters  of  the  Buffery  Colliery,  near 
Dudley,  in  the  county  of  Worcester,  having  suffered  mate- 
rial disadvantages  from  the  destructive  effects  of  the  vast 
quantities  of  inflammable  air,  with  which  the  works  were 
charged;  wd  being  conscious  of  the  serious  losses  sus- 
tained by  the  late  proprietors  on  account  of  the  numerous- 
victims  to  its  ravages,  and  the  impossibility  of  working  the. 
min^,  while  so  dreadful  a  body  existed  in  it ;  think  it  incum- 
bent on  us  to  declare,  that  Mr.  J.  Ryan,  who  was  engaged 
in  July  last  by  Mr.  Fereday,  the  present  proprietor,  to  ven- 
tilate the  pits.  No.  2, 3,  4,  has  successfully  superseded  even 
the  necessity  of  firing4ines,  &c.  which  before  were  un- 
avoidably in  daily  use,  to  the  great  terror  of  the  men. 

The  sensations  produced  in  the  minds  of  the  men  by  so 
desirable  an  alteration  will  be  productive  of  the  most  bene- 
ficial consequences  to  the  mining  business,  as  it  is  now 
prosecuted  with  pleasure  and  success;  and  we  at  once 
acknowledge  our  obligations  to  Lord  Viscount  Dudley  and 
Ward,    the  Honorable    Washington  Shirley,  the  Rev. 
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Joscrph'CdlrtWri^,  add  Satihiiel  Feredayi  Esq.  for  patroni- 
zing so  invaluable  a  discovery  j  and  congratiilate  our  fellow- 
hbourers  on  tli6  ]f»r08p^ct  of  seteurtljr  from  isuch  terrible 
dwtmctioik 

William  Turner,  his  mark  X , 

Charter  Master  at  No.  2.. 
'      '  Joseph  Hately,  his  mark  >^ , 

*    JosE'Ptit  Maksel,  his  mark  X , 

Charter  Masters  at  No.  3. 
Samvel  .  Southal,  his  mark  ><  , 
Thomas  Southal, 

Charter  Masters  at  No.  4. 

(Witness)      Joseph  Fereday. 

Buffery  OUiery^  Dec.  1, 1809. 


Certificate,  No.  2. 

The  httmeroud  lives  lost  in  Lord  Viscount  Dudley  and 
Ward's  Collieries  by  inflammable  gas;  and  the  excuses, 
made  use  of  to-  account  for  it,  left;  no'  doubt  in  oui*  ihihds' 
as  to  the  fallacy  of  the  system  acted  uponl  Mr.  Ryah' 
being  employed  in  1808  to  ventilate  the  dangerous  works> 
he  GTucceeded  beyond  our  most  sanguine  expectations^  with* 
out  recotifrsie  to  the  former  expedients,  which  were  both' 
expensive  and  ddngeroni^:  b^ihg  employed 'to  bperi  new 
works,  he  never  suffered  them  to  accumulate  gas ;  Which 
made  the  agents  say  that  it  arose  from  natural  causes.  ^  To. 
convince  them,  Mr.  Shirley  allowed  him  (Mr.  Ryan)  tp^ 
withdraw  his  systein :  in  two  days  the  agents  reported  th^ 
works  to  be  so  infested  with  gas,  that  it  would  be  impossible 
for  Mr.  R.  or  any  one  else  to  friee  it,  without  recourse  to  the 
former  expensive  system,  which  would  take  some  months 
to  execute.  Mr.  Ryan  then  engaged  to"  clear  the  works 
in  six  hours,  and  risk  his  life  in  the  performance  of  it ; 
which  was  executed  oil  the  12th  of  June,  to  the  entire  sa- 
tisfaction of  Messrs.  Fereday  and  Smith,  who  attended  to 
inspect  this  trial.     Mr.  Ryan's  system  is  not  affected  by 
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tile  weather^  arid  app^ati^  weU  c^deiihted  to  guard  against 
incendiaries.  On  the  occasion  before  mentiotied^  the  agents 
of  Lord  Diidley  and  Ward  privately  stopped  Up  the  air- 
courses  ;  which  had  it  b^eh  d6ii^  on  the  old  system,  mtist 
inevitably  haVe  been  attended  with  death,  W6  have  no 
hesitation  m  sayiiig,  tha)t  during  a  course  of  experiments 
for  two  years  and  a  half,  in  the  most  dangerous  worlcs, 
without  firing-Une  or  toy  other  expensive  precaution,  he 
did  not  lose  one  hfe,  neither  was  any  one  rendered  inca- 
pable of  labour ;  and  the  effects  of  his  operations  are  still 
visible  and  evident  in  the  works. 

W.  Shirley. 

Samuel  Feredav. 

Londm^  AprU  26, 16 1 1 . 


Certificate,  No.  3. 

Joseph  Hately,  Charter  Master  at  the  No.  3,  Buffery 
CoUiery,  will,  upon  oath,  if  required,  prove  that  his  pit  was 
the  only  one  the  gentlemen  from  Newcastle  went  into  at 
the  Buffery,  and  they  put  the  following  question  to  him :; — 

Was  you  troubled  with  fire  before  Mr.  Ryan  was  em- 
ployed?— I  answered,  that  we  used  the  firing-lines  regu-' 
larly  before,  and  have  not  used  them  since  ;  that  the  method 
used  by  Mr,  Ryan  was  not  in  practice  tp  my  knowledge 
before  Mr.  Ryan  introduced  it ;  and  that  we  are  not  in  fear 
or  danger  of  fire  at  the  present  time ;  that  my  employers, 
Mr.  Jones  and  IVlr.  Joseph  Fereday,  directed  me  to  take 
them  into  the  pit,  and  to  tell  them  the  truth. 

The  signature  of       Joseph  Hately. 

Michael  Bill>  Witness  to  the  signing. 

Bt^ery  ColUery^  Sd  February^  1815. 


Certificate,  No.  4. 

Sir,  Percy  Street,  Newcastle,  Nov.  6,  1815. 

In  compUance  with  your  request^  I  have  no  hesitation 
in  repeating  what  I  stated  to  the  first  meeting  nt  the  Asseni^ 
bly  Rooms ;  that  having  in  June  last  had  some  conversation 
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with  Mr.  Baddaley^  of  Dudley^  on  the  accidents  which  have 
lately  happened  in  this  neighbourhood,  and  having  asked 
in  my  turn  respecting  the  accidents  in  the  Dudley  coal- 
mines, I  certainly  understood  him  to  say  that  they  had 
been  mucli  fewer,  from  the  explosion  of  inflammable  air, 
since  a  person  of  the  name  of  Ryan  had  been  in  that 
neighbourhood. 

I  am,  Sir,  &c. 

Wm.  Turner. 

To  Mr.  James  Ryan. 


Certificate,  No.  5. 

From  the  J)/ne  Mercury,  I2th  September  1815. 

At  a  meeting  holden  on  the  9th  of  September  at  the 
Assembly  Rooms,  in  Newcastle-on-Tyne : 

Resolved — That  Mr.  Ryan  having  submitted  to  us  his 
plan  of  ventilating  mines>  we  do  highly  approve  of  it,  as 
consistent  with  the  principles  of  philosophy ;  and  that  we 
recommend  it  to  be  taken  into  consideration  by  persons 
interested  in  the  Coal-mines.  ^ 

R.  W.  Gray,  Christ.  Benson, 

Wm.  Turner,  Wm.  Clark, 

J.  H.  BiGGE,  Wm.  Armstrong, 

N.  John  Winch,         Dixon  Brown, 
J.  Carr,  R.  W.  Brandling, 

John  Hodgson,  Anthony  Clapham. 


Certificate,  No.  6. 

Walker's  Hotels  Bridge  Street,  Blac1^firiar$^ 

Dear  Sir,  May  2,  I8i6. 

I  was  from  home  this  morning  when  you  called,  which 
was  rather  a  disappointment  to  me:  however,  I  answer 
your  Letter  with  great  pleasure. 

Certainly,  I  do  recollect  when  you  were  at  Buffery  Col- 
liery ;  and  but  for  your  plans,  though  I  cannot  say  I  am 
fully  acquainted  with  them,  but  I  now  repeat  from  my 
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feflier's  ideas  of  ventilation,  I  do  believe  there  would  have 
been  a  great  many  more  lives  lost  than  there  has  been  of 
late.  And  when  I  recollect  the  time  you,  with  many  others, 
ventured  down  one  of  the  pits  at  BuiFery  Colhery,  which 
had  been  for  some  time  stopped  up,  and  cleared  it  of  the 
mflammable  gas,  I  must  own  I  was  quite  surprised. 

When  the  explosion  took  place  at  Mansell's  pit,  I  recol- 
lect it  was  the  opinion  of  every  one  present,  that  all  the 
men  then  down  were  certainly  lost ; — ^but,  to  my  great  asto- 
nishment, not  one  was  hurt. 

I  remain.  Dear  Sir,  Yours,  &c.  &c. 

Dudley  Fereday. 

To  Mr.  James  Ryan,  SfC, 


XX. — The     History    and    Treatment    of  Bony  Tumours* 
By  William  Gibson,  M.D. — (Continued  from  p.75.) 

WITH  A  PLATE. 

Very  considerable  ossified  depositions  are  found,  occa« 
sionally,  upon  different  parts  of  the  vertebral  column.  In 
some  instances,  bony  flakes  supply  the  place  of  the  ligament 
covering  the  intervertebral  substance:  in  others,  the  inter- 
vertebral substance  itself  is  converted  into  bone,  rendering 
the  spine  a  sohd  inflexible  mass.  I  have  seen  a  prepara- 
tion, exhibiting  the  complete  imion  of  every  vertebrae  of 
the  body,  and  constituting  a  solid  pillar  of  bone  from  the 
head  to  the  sacrum.  In  tny  collection,  there  are  two  spe- 
cimens of  several  dorsal  and  lumbar  vertebrae  completely 
united  by  bone,  instead  of  ligament ;  and  the  Wistar  Mu- 
seum contains  a  most  beautiful  preparation  of  caries  in  the 
bodies  often  dorsal  vertebrae,  with  destruction  of  the  inter- 
vening cartilages,  where  a  splint  half  an  inch  thick  and 
twelve  inches  long,  covered  with  protuberances,  has  been 
thrown  out  on  the  anterior  and  right  side  of  the  spongy 
bodies,  uniting  them  closely  to  each  other,  preventing  de- 
formity and  effecting  a  cure  by  firmly  supporting  the  whole 
spine.    Fart  of  the  spine  of  a  horse  belongs  to  the  same 
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collection,  having  the  bodies   of  the    dorsal   yertebns  . 
strengthened  in  a  similar  manner,  by.  a  bony  splinti  stilly 
more  extensive.    Freke  has  recorded  the  case  of  a  boy  ^ 
whose  back  and  ribs  were  covered  with  bqny  projections^ 
from  the  neck  to  the  sacrum.     ^' April  14th,  1736,"  saja 
he,  "  there  came  a  boy  of  a  healthy  look,  and  about  four* 
teen  years  of  age,  to  ask.us  at  the  hospital,  what  should  be 
done  to  cure  him  of  many  large  swellings  on  his  bacl^ 
which  began  about  three  years  since,  and. have  copcitinued; 
to  grow  as  large  on  many  parts  as  a  penny-loaf,  particu- 
larly on  the  lefk  side.     They  arise  from  all  the  vertebrae  of 
the  neck,  and  reach  down  to  the  os  sacrum :  they  likewise 
arise  from  every  rib  of  his  body;  and  joining  together  in 
all  parts  of  his  back,  as  the  ramifications  of  coral  do,  they 
make,  as  it  were,  a  fixed  bony  pair  of  bodice*." 

All  the  bones  of  the  pelvis  are  more  or  less  subject  to 
exostosis.  The  ilia,  ischia,  pubes,  and  acetabula  of  a  pel- 
vis in  the  Wistar  Museum^  are  studded  with  tuberculated 
exostose3.      They  are  particularly  large  apd  cojispicuoi^S;. 
at  the  superior  and  inferior  spinous  processes  of  the  ilium^. 
and  on  each  side  of  the  outer  surface  of  the  pubis,  over 
which  thick  bony  masses,  an  inch  long,  projec.t  and  unite 
with  each  other  in  a  vaulted  form,  at  the  symphysis.     Ser. 
eral  bony  plates,  resembling  the  heads  of  large  n;ails,  are . 
fixed  upon  each  sacro-iliac  junction,  apparentjly  serving  th^ , 
purpose  of  connecting  the  iliac  bQnes  firmly,  with  the  sa- . 
crum. — An  exostosis  upon  the  inside  of  the  pubis  has 
occasioned  death,  by  compressing  the  neck  of  the  bladder, 
and  preventing  the  introduction  of  the  catheter j-.^ — The 
uterus  has  been  ruptured  by  an  exostosis,  seated  behind, 
the  pubis.     A  case  of  this  kind  occurred,  several^  years  . 
ago,  in  the  practice  of  Dr.  Dewees J.     The  patient  died ; 
and  upon  examination  by  Drs.  Physick  and  Dewe.es,  "  the 
pelvis  was  found  faulty  at  the  superior  part,  by  a  projec^ 

•  Philosophical  Transactions,  vol.  ii.  p.  252. 
t  S^e  Bojer  on  the  Bones,  voL  i.  p.  354. 
X  Coxe*s  Museum,  vol.  ii,  p.  411. 
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tion  of  bone  or  an  exostosis :  it  was  situated  a  little  to  the- 
left  of  the  symphysis  pubis,  and  looked  towards  the  base 
of  the  sacrum :  it  diminished  the  superior  cavity  of  the 
pelvis>  in  the  direction  of  its  small  diameter,  about  half  an 
inch:  it  was  sharp  and  pointed  at  its  extremity.  The 
projection  of  the  bony  process  just  mentioned,  by  diminish- 
ing the  cavity  of  the  pelvis,  must  be  regarded  as  the  remote 
cause  of  this  accident.  The  child's  head,  enveloped  in  a 
portion  of  the  uterus,  rested  against  this  point  so  long,  that 
inflammation  and  gangrene  were  the  consequence.  The 
efibrts  of  the  uterus  continuing  violent,  and  perhaps  that 
violence  increased  by  the  difficulties  which  opposed  them, 
eventually  gave  way,  as  itis  substance  at  this  particular  part 
was  much  weakened  by  the  changes  produced  on  it  by  in- 
flammation ;  nay,  the  bony  tumour  acted  somewhat  like  a 
cutting  instrument." — Although  I  am  unacquainted  with  a. 
case  of  the  kind,  it  is  easy  to  conceive  that  an  exostosis 
occupying  the  cavity  of  the  pelvis,  even  when  it  does  not 
attain  considerable  bulk,  may  present  great  difficulties  to 
the  passage  of  the  child  during  parturition.  Portal  seems 
to  have  entertained  the  same  view,  when  he  says,  "  Inde- 
pendamment  des  vices  du  bassin  provenant  de  sa  confort- 
mation  vicieuse,  sa  cavite  en  general  et  ses  deux  detroits 
en  pardculier  pourroient  £tre  retrecis  par  des  exostoses 
plusou  moins  grosses;  il  peut  aussi  se  former  des  tumeurs 
de  diverse  nature  dans  le  bassin  m^me,  dans  la  matrice  ou 
dans  les  parties  molles  adjacentes,  qui  emp^chent  la  sortie 
de  Tenfant  die  cette  cavite  *."  Sarcomatous  and  encysted 
tumours  within  the  pelvis  are  by  no  means  uncommon ;  and 
have  proved  so  injurious,  by  interrupting  delivery,  that  out 
of  eighteen  cases  recorded  by  different  writers,  it  appears^ 
one  half  of  the  patients  died,  and  the  greater  part  of  the 
rest  recovered  imperfectlyt. 

Exostosis  may  occupy  any  portion  of  the  thigh-bone, 
but  is  seldom  found  either  at  its  head  or  condyles.    Every 

•  Cours  d*Anatomie  M^dicinale,  torn.  i.  p.  374. 
t  See  Merriman's  Cases  of  Tumours  within  the  Pelvis,  in  Medico- 
Chirurg.  Transact  vol.  z.  p.  5a 
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variety  of  the  disease  is  occasionally  produced.  A  femur 
in  my  possession  is  studded  at  different  points^  chiefly  on 
the  posterior  surface,  with  numerous  tuberculated  exosto- 
ses of  considerable  size.  There  is,  also,  upon  the  same 
bone  a  circumscribed  exostosis,  four  inches  long;  com- 
mencing below  the  great  trochanter,  and  bulging  an  inch 
beyond  the  shaft  of  the  bone. — A  very  fine  specimen  of 
lamellated  exostosis  is  contained  in  the  Wistar  Musemn. 
The  femur  is  of  extraordinary  thickness  (measuring  in  cir- 
cumference eleven  inches),  uncommonly  heavy,  and  covered 
with  immense  scales  or  osseous  incrustations  folded  across 
each  other,  and  irregularly  plaited  like  the  skin  of  a  rhino- 
ceros. These  masses  extend  from  the  trochanter  to  the 
condyles,  and  in  some  places  are  upwards  of  .two  inches 
long.  The  head  and  neck  of  the  femur  and  condyles  are 
of  the  natural  size,  and  free  from  disease.  (Plate  X.  fig.  2.) 
Thirteen  examples  of  exostosis  of  the  femiu'  are  given  by 
Daubenton*,  in  three  of  which  the  whole  circumference  of 
the  bone  is  enlarged  to  the  extent  of  nine  and  a  half  inches. 
—The  work  of  Sandifort  contain^  several  tuberculated  and 
circumscribed  exostoses.  Upon  one  bone,  a  smooth  tu- 
mour, four  inches  long,  two  thick,  and  shaped  like  akidney^ 
rises,  by  a  broad  base,  from  the  inner  side  of  the  thigh-bone, 
near  the  lesser  trochanter.  In  another  specimen,  an  exos- 
tosis of  the  same  kind  extends  beyond  seven  inches ;  and 
in  several  others  the  tuberculated  variety  is  distinctly 
markedt.  Mr.  Howshipf  mentions  an  exostosis,  belong- 
ing to  the  collection  at  St.  Bartholomew's  Hospital,  of 
such  astonishing  magnitude  as  nearly  to  equal  three  f  jet 
in  circumference,  and  conceal  the  whole  length  of  the 
femur.  The  spinous  exostosis  is  rarely  met  with  on  the 
femur ;  at  least  1  know  of  three  examples  only — two  in  the 
Wistar  Cabinet,  and  one  described  and  delineated  by  Sir 
A.  Cooper.  In  the  former,  each  thigh-bone,  just  above  the 

*  Description  du  Cabinet  du  Koi,  torn.  iii.  p.  87, 

f  Museum  Anatomicum,  vol.  ii. 

j  Medico-Chirurg.  Transact,  vol.  viii.  p.  97. 
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condyles^  is  irregularly  enlarged,  twice  beyond  its  natural 
size ;  and  from  this  protuberance  several  bony  spires  pro- 
ject The  longest  grow  from  the  inner  side,  run  upwards 
and  parallel  with  the  shaft  of  the  bone.  (Plate  X.  fig.  3.) 
In  the  case  detailed  by  Sir  A.Cooper,  an  exostosis,  from  one 
to  three  inches  long,  occupied  the  thigh-bone  above  the  in- 
ternal condyle,  and  was  felt,  through  the  integiunents  and 
muscles,  about  the  size  of  the  finger.  When  the  patient 
walked,  he  felt  what  he  described  as  a  snapping  in  the 
part,  like  a  cord  slipping  from  a  pulley  ;  which  probably 
arose  from  the  extension  of  the  sartorious  muscle,  and  its 
sudden  slipping  over  the  swelling.  When  he  placed  the 
Kmb  quite  straight,  he  found  a  difficulty  in  bending  it ;  anil 
when  bent,  it  was  almost  equally  difficult  to  extend  it :  each 
flexion  and  extension  producing  a  snapping  noise,  which 
could  1)e  distinctly  heard*. 

The  tibia  is  extremely  subject  to  exostosis.  Among 
several  specimens  in  the  Wistar  Cabinet/  four  particularly 
deserve  notice.  In  the  first,  the  bone  is  -enlarged  irregu- 
larly from  the  tubercle  to  the  middle  of  the  leg,  three  times 
beyond  its  natural  size.  The  fibula  also  is  increased  in 
the  same  proportion,  and  anchylosed  with  the  tibia. — In  the 
second,  a  circumscribed  exostosis,  the  size  of  an  egg, 
springs  both  from  the  tibia  and  fibula,  about  two  inches 
above  the  ancle,  firmly  uniting,  and  at  the  same  time 
forcing  these  bones  out  of  their  natural  position. — In  the 
third,  the  superior  and  inferior  extremities  of  the  tibia  and 
fibula  are  enlarged  and  anchylosed :  the  fibula  especially, 
including  two  thirds  of  its  superior  extremity,  is  covered 
with  very  rough  processes,  and  the  bone  nearly  equals  in 
size  the  tibia  itself.  In  the  fourth  specimen,  numerous 
spinous  exostoses  arise  from  each  extrepaity  of  the  tibia. 
Those  attached  to  the  upper  end  of  the  bone  run  down- 
wards ;  while  those  seated  near  the  ancle  extend  upwards, 
nearly  in  a  line  with  the  tibia.     Each  extremity  of  the 

*  Surgical  Essajs,  p.  219. 
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tibia  is  enlarged,  as  in  the  specimens  of  tke  same  disease  in 
the  femur  and  humerus  ahready  described*  (Plate  X.  fig.  4.) 
Many  examples  of  exostosis  of  the  tibia  are  found  in  dif- 
ferent authors.  Chesselden*  has  given  a  very  fine  engrav- 
ing of  a  circumscribed  exostosis,  seated  on  the  upper  ^qd 
of  the  tibia, — equal  in  size  to  a  child's  head.  Sixteeai  spe- 
cimens, varymg  in  shape  and  size,  are  described  by  ]>an- 
bentont.  The  Museum  of  Mr.  Charles  Bell,  of  London, 
contains  numerous  spedmens  of  the  same  kindj:.  Sevcwl 
of  the  inferior  animals  are  aubject  to  exostosis  of  the  tilm 
and  metatarsal  bones.  The  diseases  caQed  splent  jut^ 
spavin,  so  common  among  horses,  are  of  this  descriptioiu 
In  my  collecticm  are  two  very  beautifid  preparations  of  tbe 
knee-joint  of  the  horse  affected  with  spaym;  in  which  bony 
matter  has  been  thrown  out  profusely,  so  as  to  resemble 
the  tuberculated  exostosis  in  the  human  subject 

The  upper  and  lower  extremities  of  the  fibula  are  more 
subject  to  exostosis  than  the  intermediate  portions.  A 
fibula  belonging  to  the  Wistar  Museum  is  represented  19 
Plate  X.  fig.  5.,  upon  the  upper  end  of  which  an  irregulaip 
exostosis,  as  large  as  an  egg,  is  seated.  Each  end  of  the 
fibula,  belonging  to  the  opposite  leg,  terminates  in  a  bulb 
of  considerable  magnitude.  In  two  fibulas  in  my  posseg- 
sion,  irregular  exostoses  cover  the  greater  part  of  the  bon^ 
rendering  each  nearly  as  large  as  the  tibia. 

I  have  never  seen  true  exostosis  either  of  the  tarsal  or 
metatarsal  bones,  and  believe  the  disease  to  be  equally  un- 
common in  the  toes.  Two  exostoses,  projecting  from  under 
the  nail  of  the  great  toe,  are  mentioned  by  Sir  A.  Cooper^ 
who  removed  one  with  a  saw,  on  account  of  the  pain  it 
bccasiohed  the  patient  The  same  writer  states,  that  he  has 
known  half  the  foot  amputated,  on  account  of  exostosis,  at 
the  extremities  of  the  metatarsal  bones  next  the  toes. 

•  Osteographia,  Plate  LIII.  p.  53.  ' 

t  Histoire  Naturelle  du  Cabinet  du*Roi,  p.  93. 
t  Description  of  the  Anatomical  Museum  of  the  School  of  Great  Wind- 
loill  Street,  4to.  p,  7. 
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TREATMENT  OF  EXOSTOSIS. 

In  every  true  exostosb^  or  simple  enlargement  from  inpr<* 
dinate  deposition  of  ossific  matter,  much  may  be  done  both 
by  constitutional  and  local  means.  General  remedies, 
especially  when  combined  with  rigid  abstinence,  exert  a 
more  powerful  influence  over  local  diseases  than  is  com- 
monly imagined.  There  is  scarcely  a  tumour,  however 
large  or  extensively  involved,  whether  situated  among  vital 
parts  or  confined  to  the  common  textures  of  the  body^ 
which  may  not,  by  judicious  management,  be  made  to  feel 
the  operations  of  the  absorbent  system.  By  abstracting 
firom  the  body  its  accustomed  nutriment,  the  proportion  to 
particular  parts  is  diminished,  and  regular  demands  ai*e 
then  made  upon  all  those  textures  which  act  subserviently 
in  the  animal  economy.  Superfluous  fat  is  removed  from 
its  cells,  and  made  to  contribute  to  the  support  of  the 
general  system.  Inhke  manner,  unnatural  enlargements 
and  morbid  superstructures  are  changed  or  extinguished, 
and  forced  to  renovate  the  waste  which  is  perpetually 
taking  place.  A  knowledge  of  these  powers  leads,  in  the 
hands  of  judicious  practitioners,  to  very  important  results— - 
such  as  are  too  often  overlooked.  The  active  aid  of  operar- 
tive  surgery,  instead  of  being  regarded  with  horror  and  as 
an  exercise  of  skill  often  ostentatious  and  unnecessary,  is 
frequendy  employed  before  general  remedies  are  even  tried, 
and  resorted  to  under  circumstances  where  benefit  cannot 
be  expected  to  result.  Whoever  attends  an  European 
Infirmary  will  be  struck  with  the  diversity  and  multipUcity 
of  operations,  performed  upon  the  most  trivial  occasions. 
Will  it  be  credited  when  I  say,  that  the  illustrious  founder 
of  American  Surgery,  during  a  practice,  both  hospital 
and  private,  of  thirty  years,  and  more  extended  than  that 
of  any  other  individual  of  our  country,  has  hardly  ever  had 
occasion  to  resort  to  amputation?  It  may  be  asked.  What 
became  of  his  patients  ?  I  answer,  they  have  been  cured 
by  general  and  local  means.  *  Doctor,'  said  a  late  surgeon 
of  the  Pennsylvania  Hospital,  to  a  distinguished  practi- 
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tioner  of  a  neighbouring  city,  what  would  be  done  in  your 
town  with  such  a  leg  V  *  We  should  cut  it  off/  was  the  reply* 
'We  can  cure  it  here  without/  rejoined  the  other. — "In  a 
certain  London  Hospital/'  says  Dr.  Gregory,  "  a  patient 
was  under  the  care  of  the  physicians,  on  account  of  a  Verj 
bad  leg,  which  baffled  their  skill,  and  appeared  to  them 
almost  hopeless;  they  therefore  requested  a  consultation  <^ 
the  surgeons,  to  examine  the  leg,  and  to  decide  what  should 
be  done  with  it  The  surgeons  accordingly  met,  examined 
it,  consulted  about  it,  and  resolved,  nemine  contradieente^ 
that  the  leg  could  not  be  saved,  and  ought  to  be  cut  gOL 
They  cut  it  off  without  delay.  But,  strange  to  tell!  the 
physicians,  at  their  next  visit,  on  examining  the  patient^ 
found,  to  their  great  astonishment,  the  supposed  hopeless 
leg  as  fast  to  his  body  as  ever  it  had  been.  The  puzzle 
was  soon  explained.  It  happened  that  the  man  had  two 
legs,  both  of  them  very  bad:  one  of  them  the  physicians 
thought  they  could  save,  the  other  they  despaired  of. 
There  being,  but  a  right  and  a  wrong,  it  wa»  not  very 
marvellous  that  the  consultation  took  the  wrong.  Both 
physicians  and  surgeons,  I  believe,  were  a  little  disconcerted 
at  that  quid  pro  quo ;  and  as  it  was  thought  rather  a  strong 
measure  to  cut  off  both  the  man's  legs,  they  exerted  them- 
selves to  the  utmost,  and  saved  the  leg  which  should  have 
been  cut  off:  so  that,  after  all,  the  poor  man  was  but  one 
leg  out  of  pocket  As  I  was  not  an  eye*witness  of  this 
edifying  transaction,  it  is  proper  to  give  some  notion  of  the 
genealogy  of  the  story,  which  is  very  short  and  simple.  I 
have  it  from  a  reverend  clergyman,  who  had  it  from  one 
of  the  physicians  concerned,  and  who  is  now  one  of  the 
most  eminent  of  his  profession  in  London.  I  know  both 
the  clergyman  and  the  physician  intimately;  I  know  them 
both  to  be  men  of  veracity  and  men  of  sense ;  and  I  have 
no  doubt  that  the  facts  were  just  as  I  have  stated  them  *.'* 
These  remarks  may  appedr,  perhaps,  irrelative  ;  but  I  am 
satisfied  of  their  importance,  and  shall  be  gratified  if  they 

•  Additional  Memorial  to  the  Managers  of  the  Royal  Infirmary,  p.  265,  ^ 
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tend  to  check  the  disposition^  so  prevalent  among  young 
surgeons,  to  use  the  knife;  or  contribute  in  a  single  instance 
to  aUeviate  pain,  or  remove  disease  by  milder  or  more  ap- 
propriate means. 

Wherever  an  exostosis  be  situated,  provided  it  is  pain- 
ftil,  grows  rapidly,  presses  on  some  important  organ,  im- 
pedes the  motion  of  a  joint,  or  interferes  with  the  flexion  or 
extension  of  a  limb,  it  will  become  expedient  to  interrupt 
its  progress  or  remove  it  entirely.  For  this  purpose  we 
commence  by  gradually  abstracting  from  the  patient  his 
accustomed  quantity  of  aliment;  by  prohibiting  nutritive 
articles,  whether  solid  or  fluid;  by  obliging  him  to  avoid 
spirituous,  fermented,  or  stimulating  liquors  of  every  de- 
scription ;  and  by  restricting  him  to  diet  in  every  respect 
adapted  to  'his  age,  constitution,  and  habits.  It  is  impos- 
sible to  lay  down  precise  rules  applicable  to  every  case, 
since  almost  every  individual  is  liable  to  have  the  natural 
actions  of  his  body  disturbed  by  causes  which  have  no 
influence  over  the  system  of  another.  Many  patients  can 
live,  for  weeks  or  months,  on  a  little  tea  and  a  few  crackers 
a-day,  without  being  as  much  debilitated  as  others  who 
are  allowed  animal  food  and  more  nutritive  drinks.  Much 
Aerefore  will  depend  upon  the  peculiar  constitution  of  the 
patient;  and  this  may  generally  be  ascertained  in  a  short 
time.  It  is  a  great  mistake  to  suppose  that  old  people 
cannot  bear  a  system  of  abstinence,  or  that  debility  is 
necessarily  associated  with  age.  There  are  many  persons 
extremely  vigorous  in  advanced  life,  who  can  sustain,  with 
impunity,  deprivations  sufficient  to  destroy  younger  and 
more  delicate  patients.  It  is  true,  however,  that  the 
systems  of  most  old  people  sooner  and  more  suddenly 
sufier  from  diminution  of  accustomed  food,  than  those  of 
younger  ones.  For  this  we  should  be  prepared,  and  ready 
to  substitute  nourishment,  so  soon  as  we  perceive  the  system 
suddenly  yield.  By  pursuing  this  plan  steadily  and  for  a 
length  of  time,  we  shall  often  succeed  in  removing  exostosis 
and  other  tumours  of  considerable  magnitude,  without 
the  employment  of  other  means;  but,  in  general,  it  will  be 


tXI  PaoFBSflOE  Gibson  on  Bony  ThMou:^ 

necessary  to  administer  purgadves  evety  third  or  fourth  day, 
or  at'  stated  periods,  and  to  draw  blood  either  ih>m  die 
system  or  locally.  Local  blood-letting,  If  the  tumour  be 
inflamed  or  painful,  will  prove  extremely  ^serviceable. 
Leeches  should  be  preferred  to  cupping,  and  ten  or'twenty 
will  be  suffidfflit  to 4eti*aGt sevendounces -of  blood.  They 
should  not  4jid  applied  Over%his  nk>st  ]^ottiinent  or  infiamefl 
part  of  the  tumour,  lest  -utoeraticm  follow  their  bttes.<«^ 
Besides  these  remedies^  pressure,  gradually  and  steadOy , 
applied,  will  -act  powerfidly,  in  promoting  absorpHott. 
When  the  exostosis  is  seated  upon  the  extremities,  a  firm 
compress,  supported  iy  -a  roller,  will  answer  every  purpose'; 
hvA  in  -certain  situations,  as  on  the  cheek-bones,  it  will  be 
necessary  io  lise  a  species  of  truss,  or  an  elastic  ispHng,  so 
constructed  as  4o  keep  '^p  moderate  but  constlint  pressure. 
Some  tumours,  however,  will  not  bear  even  the  slighted 
pressure ;  and  if  the  patient  is  resolute  enotigh  to  endure  tlx^ 
pain,  ulceration  win  be  apt  to  follow — with  increase  of  tbft 
disease.  Sometknes  pressure  with  adhesive  straps,  x^oveted 
with  aheet  lead  and  a  roHer,  'answers  a  useful  purpose. 

Blisters,  kept  open  by  savin  cerate,  have  been  extoRed 
by  some  writers  as  -efficacious  in  exostosis;  but  I  hare 
tried  tbemiti  two  or  three  instances,  without  effect  b 
^^^^nereal  exostosis,  or  node,  they  are  sometimes  beneficitd; 

When  diese  remedies  &il,  and  the  exostosis  conftinueis  ^ 
Increase,  becomes  more  pamful,  interferes  with  some  im^ 
portant  organ,  or  endangers  the  patient's  life,  an  operatibh 
may,  perhaps,  be  neceis«ary.  It  cannot,  however,  alwayH 
be  done.  Anatomical  considerations  wiH  sometimes  pro^ 
hibit  it:  at  other  times,  owing  to  the  duration  and  size  bf 
the  tumour,  so  much  irritation  would  be  produced  as 
either  to  destroy  Ae  patient,  or  render  the  cure  very  te- 
dious or  doubtful  If  Ihe  tumour  is  not  very  large,  is  of 
the  circumscribed,  tufoerculated,  or  spinous  varieties,  and 
situated  superficially,  such  incisions  should  be  made  as  td 
^Lpose  its  base  to  the  action  of  Hey's  saw,  or  the  trephine. 
By  the  conjoint  operation  of  Aese  instruments,  I  removed, 
several  ye«rs  ago,  ttom  the  tibia  of  a  boy,  in  the  Balthnore 
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Hospital,  a  circumscribed  exostosis  of  considerable  magni- 
tude, ^hich.liad  resisted  every  other  remedy.  About .  the 
jame.periody  iTemoved  with  sucoess^and  by  similar  meanSf 
ia  large  exostosis  from  die  outer  <;ondyle  <^  the  humerutfi 
of  a  young  gendemani  a  patient  of  Or.  Allender,  cf  FeH^ 
f  oint.  But  often  the  exostosis  is  so  vitoated^  that  neither 
Ibe  .trephine  nor  Hey's  fiaw  can  «ct  mlihottt  injuring,  mat&< 
fiiAy,  the  surroundkig  soft  parts. 

To  obviate  tibds  inconvenience,  several  cutting  instru- 
ments, within  a  few  years,  have  been  invented.  Mr.  Ma^ 
chell*,  an  English  surgeon,  has  constructed  a  circular  4Baw, 
calculated  to  work  beyond  its  semidiameter,a3)d«t  a  conisi- 
4erable  depth,  without  interfering  with  the  muscles.  The 
saw  is  actuated  by  several  wheels,  inclosed  in  a  case  w 
conveyanoe.  which  are  propelled  by  a  winch  or  windla«S. 
A  pair  of  forceps  is  attached  to  the  instrument,  in  ordef 
to  fix  it  to  the  bone,  and  keep  it  steady  while  the  saw  is  in 
motion.  HaWng  never  seen  this  instrument,  I  cannot  fipeak 
of  it  from  experience;  but,  if  a  proper  estimate  can  be 
formed  from  the  drawing  and  description,  it  would  appear 
ttoeedingly  complicated  and  expensive,  and  not  calculated 
to  answer,  without  great  trouble,  the  purposes  for  which  it 
was  designed.  The  teeth  of  the  saw,  moreover,  being 
placed  on  wheel-teeth  or  cogs,  which  work  upon  each 
other,  must  necessarily  be  injured  or  broken  after  a  few 
revolutions.  Again — unless  the  forceps  be  screwed  with 
great  force,  so  as  to  take  a  very  firm  hold  of  the  bone, 
the  saw  cannot  be  made  to  work  steadOy,  and  more  or 
less  resiliency  must  follow. every  attempt  to  set  it  in  mo- 
tion. Both  hands  of  the  surgeon  being  employed,  one 
IB  moving  the  handle,  the  other  in  holding  the  conveyance, 
it  will  appear  evident,  that,  without  the  aid  of  the  forceps, 
the  instrument,  if  it  can  operate  at  all,  must  do  so  under 
every  disadvantage.  It  was  on  this  account,  perhaps,  that 
Sir  A.  Cooper  failed  in  removing  an  exostosis  from  the 

*  Edinburgh  Medical  tod  Sui^gical  Jourail,  ToL  xi.  p.  373. 
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femur,  with  this  machine,  until  he  secured  it  by  the  forcepsr 
"  The  saw  was  then  attempted  to  be  used,"  says  he,  "with- 
out the  forceps;  but  it  could  not  be  well  fixed:  the  forceps 
was,  therefore,  added  to  it,  and  the  bone    was    sawn 
through."       But  there  are  many   situations   where    ihe 
forceps  cannot  be  applied,  or,  if  applied,  cannot  render 
the  saw  steady. — The  circular  saw  of  Mr.  Griffith*,  al- 
though extremely  simple  in  construction,  possesses  so  little 
power  as  to  render  it  unfit  for  the  most  common  purposes, 
and  is  decidedly  inferior  to  that  of  Hey,— The  chain-saw 
of  Dr.  Jeffrayt,  of  Glasgow,  appears  to  me  calculated  for 
no  other  purpose  than  that  for  which  it  was  originally  de- 
signed— the  removal  of  carious  joints ;  but,  under  any  cir- 
cumstances, it  is  extremely  liable  to  twist  or  break;  as  I 
have  several  times  proved,  in  operations  upon  the  dead 
subject.     The  cutting  plyers  of  Griffith  and  Listcm  are  fit 
only  to  detach  small  spicula  of  bone,  or  to  remove  loose 
carious  portions  J. — To  overcome  difficulties .  insurmountr 
able  with  Hey's  saw,  the  trephine,  &c.,  I  suggested  to  Mr, 
Adam  Stewart  (an  ingenious  mechanician  of  this  city)  the 
idea  of  constructing  an  instrument  calculated  to-  work  at 
considerable  depth,  without  injuring  the  soft  parts,  and 
propelled  by  a  spring  of  sufficient  strength  to  create  seve- 
ral hundred  revolutions  of  a  circular  saw  within  a  few  se-^ 
conds.     The  sketch  (Plate  VIII.  fig.  3)  represents  a  ma- 
chine of  this  description,  exceedingly  simple,  yet  so  power- 
ful as  to  divide,  with  the  utmost  celerity,  the  hardest  bone 
or  ivory ;  making  a  cut  proportioned  to  the  size  of  the 
saw,  and  the  pressure  with  which  it  is  applied  to  the  parL 
The  superior  extremity  or  expanded  portion  of  the  in- 
striunent  incloses,  in  a  brass  frame,  a  strong  clock-spring, 
attached  to  a  wheel;  and  from  this,  a  connecting  rod  ex-'. 
tends  to  the  pinion  of  the  saw,  and  gives  it  motion.     The 
spring  is  wound  up  by  a  winch,  and  restrained  by  a  catchy 

•  Sumcal  Essays,  p.  ^18. 

+  Jef&ay's  Observations  on  the  Excisions  of  Carious  Joints,  p.  175» 

t  See  Edinburgh  Journal,  No.  Ixvi.  January  1821,  p.  155. 
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until  the  operator  wishes  to  set  it  free ;  which  he  does  by 
slight  pressure  with  his  thumb  or  finger  on  the  catch. 
The  instrument  may  be  held  in  the  hand,  hke  a  writing- 
pen,  and  the  saw  directed  to  any  part  we  desire  to  cut ; 
its  velocity  being  regulated,  or  its   movement  instantly 
stopped,  if  necessary,  by  the  catch.    Several  saws,  of  dif- 
ferent sizes,  are  adapted  to  an  axle,  placed  at  right  angles 
with  the  shaft  of  the  instrument,  and  by  means  of  a  small 
spring  can  be  instantly  changed.     The  axles  also,  are  of 
different  lengths,  so  as  to  extend  into  the  deepest  wound, 
or  to  work  near  the  surface,  as  may  be  required.    To  pre- 
vent the  saw  from  being  stopped  at  its  semidiameter,  cut- 
ting-edges or  teeth  are  given  to  the  axle,  which  enable  it 
to  make  its  way  through  the  bone,  so  as  to  divide  it  per- 
pendicularly, while  the  saw  itself  moves  in  a  horizontal  di- 
rection.    By  this  contrivance  very  large  exostoses  may  be 
removed  at  once,  or  by  repeated  applications  of  the  instru- 
ment, which  could  not  be  reached  in  any  other  way.     Al- 
though I  have  yet  had  no  opportunity  of  trying  this  saw 
OB  the  living  subject,  I  have  made  so  many  experiments 
with  it  on  the  dead,  as  to  be  perfectly  convinced  of  its 
power  and  utility.    It  is  adapted  to  many  purposes  besides 
the  removal  of  exostosis ;  and  is  admirably  calculated  for 
splitting  a  bone,  to  any  extent ;  cutting  out  a  portion  of  it; 
and  removing  sequestra,  in  cases  of  necrosis,  &c.     In  such 
cases,  a  plain  axle,  instead  of  a  toothed,  should  be  used. 
The  only  case  in  which  I  should  hesitate  to  employ  it^ 
would  be  on  a  fractured  skull:  in  exostosis  of  the  cranium, 
however,  it  may  be  employed  with  as  much  safety  as  any 
other  instrument.     Iii  case  of  necessity,  a  forceps  may  be 
adapted  to  the  instrument,  and  the  spring  rendered  qui- 
escent ;  so  as  to  obtain,  by  the  use  of  the  handle,  the  exact 
principle  (but  in  greater  perfection)  of  MacheU's  saw*. 

Professor  Gibson  confesses,  that  he  is  not  acquainted  with  the  construc- 
tion of  M achelPs  annular  saw ;  neither  does  he  give  such  an  ample  ac- 
count of  the  internal  mechanism,  by  which  his  own  circular  saw  is  actu- 
ated, as  would  enable  an  instrument-maker  to  construct  it.  In  our  next 
Number  we  shall  endeavour  to  afford  our  Readers  the  information  neces* 
Bary  to  render  both  these  saws  <e(^-ac<tfi^.— Editor. 
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Sir  A.  Cooper  hias  given  the  history  of  five  operations 
for  the  removal  of  exostosis. — The  first  was  of  large  size, 
and  formed  like  an  inverted  pyramid,  the  apex  of  which 
was  attached  to  the  tihia :  it  had  heen  growing  forty-foiir 
years.  An  elliptic  incision  was  made  through  the  integu- 
ments, and  the  tumour  removed  by  the  amputating  saw, 
without  much  difficulty. — In  the  second  case,  a  spinous  ex- 
ostosis was  taken  from  near  the  inner  condyle  of  the  thigh- 
bone of  a  young  lady,  eleven  years  old.  The  limb  hacf 
been  painful  as  low  as  the  heel ;  and  when  the  patient  "at- 
tempted to  run;  she  fielt  a  snap  upon  the  swelling,  as  if  a* 
cord  had  slipped  out  of  its  pulley,  which  was  owing  tor 
the  tendon  gliding  over  the  projecting  part  of  the  bone.** 
The  tumour  was  separated  by  Machell's  saw,  and  the  irre- 
guktrities  that  remained  smoothed  by  the  bone-nippers.— 
The  circumstances  of  the  third  case  were  nearly  similar  to 
those  just  detailed. — In  the  fourth  case,  an  exostosis  of  die 
fibula,  involving  the  fibular  nerve,  thereby  producing  paraA' 
lyi^is  of  the  peroneal  muscles,  as  well  as  the  flexors  of  the 
foot  and  extensors  of  the  toes^  was  removed  by  He/s 
saw. — In  the  fifth  case,  a  large  exostosis,  growing  firom  the 
outer  and  left  side  of  the  pubis,  attended  with  great  pain' 
in  the  hip,  above  and  below  the  knee,  and  in  the'  foo^  wiGI' 
separatied  by  Machell's  and  Hay's  saws. — These  patients 
were  all  cured,  except  the  fourth,  who  was  relieved  of  pain,' 
but  not  of  the  paralysis. 

In  1815,  a  gentleman,  ftom  the  eastern  shore  of  Mary- 
land applied  to  me  on  account  of  a  circumscribed  exosto- 
sis, which  occupied  the  middle  of  the  os  frontis,  had  been 
growing  for  years,  arose  vrithout  evident'  cause,  attained' 
the  size  of  a  large  egg,  and  was  solid  and  incomprehensi- ' 
ble*  Ulceration  possessed  the  most  prominent  part  of  the 
tumour,  which  was  supposed  by  the  patient  to  be  cancer- 
ous. As  various  remedies  had  long  been  tried,  ineffectually, 
an  operation  appeared  to  furnish  the  only  prospect  of  re- 
lief. An  incision,  traversing  the  whole  swelling,  was  made, 
and  the  integuments  turned  aside,  so  as  to  expose  the  base 
of  the  exostosis,  which  was  then  removed^  with  difficulty, 


Professor  Giqson  on  Bony  TupiQurSf  1ST 

by.Hey's  saws»  The  substance  was  reticulated,  and  did 
not  difFer,  apparently,  from  that  of  sound  bone.  The  in- 
ternal table  of  the  skull  remained  entire,  the  patient  reco* 
Tered  in  four  weeks,  and  the  complaint  has  never  re- 
turned. 

An  exostosis,  may  be  removed  from  almost  any  bone  of 
the  body;  provided  it  does  not  embrace  its  whole  circum- 
ferenoe,  or  extend  throughout  its  length ;  as  in  the  lamel- 
lated  exostosis  represented  in  Plate  X.  fig.  2. — When  a; 
very.large  bony  tumour  surrounds  the  arm,  fore-arm,  thigh^ 
or  leg,  an4  an  operation  becomes  necessary,  nothing  less 
than  amputation  will  probably  answer.^T-There  are  certain 
situations,  where  it  would  be  difficult,  if  not  impossible, 
to  remove  even  a  circumscribed  exostosis  occupying,  part ' 
of  a  bone.    Thus,  such  a  tumour  growing  from  the  inside 
of  the  pubis  or  sacrum,  interrupting  the  flow,  of  urine,  or 
inqieding  the  passage  of  the  child  in  parturition,  could  not, 
per)^ps,  -be  .reached  or  extracted.   In  the  latter  case,  how«  > 
eves,  sovjnuch  danger,  probably,  would  not  result;  as  anii 
expenenced. accoucheur  would  attempt  to  turn  the  child^ 
and  avoid,  the  projection. — The  removal  of  an  exostosis, 
a^^ising  from  ihe  inner  surface  of  the  ribs,  as  in  tht^  case 
related  by  Giffiird,  to  which  I  have  already  re^rarred,  would  : 
bc^atfiended  with  great  difficulties.    The  smne  may  be  said.  * 
o{  die  disease,  when  seated  on  the  spine ;  except  the  spinous^ . 
processes  alone  should  be  involved ;  in  which  case  an  opera* 
tion  might  be  very  beneficial;  as  shall  be, shewn  h^^eafter, 
w^n  I  speak  of  an  osteo-sarcomatoustumour,  of  monstrous 
sue,  which  I  removed,  in  October,  1818,  from  the  spineof 
a.  young  gentleman  in  Maryland. — ^An  exostosis,  growii^ 
from  the  inner  table  of  the  skull,  and:  pressing  upon  the- 
btain^.  might  perhaps  be. removed;  but  not  witb  much  - 
prospect  of  success.    This  would  arise  less  from  the  diffi«>> 
culty  of  the  operation  itself,  than  from  the  exposure  and 
subsequent  inflammation  of  the  brain  and  its  membranes. 
Cases  may  possibly  present,  however,  where  the  surgeon 
would  be  justified  in  resorting  to  an  operation;  as  in  thje 
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examples  recorded* by  Howship*  and  Waddt,  of  ossific 
matter  deposited  between  the  tables  of  the  skull,  distorting 
the  bones,  and  producing  insanity  by  presure  on  the  brain. 
The  successful  issue  of  the  interesting  operation  by 
KeateJ — the  removal  of  a  bony  tumour,  involving  the 
lamellae  of  the  greater  part  of  the  os  frontis,  and  con- 
taining an  enormous  collection  of  hydatids,  should  form 
an  additional  inducement  to  saw  away  any  bony  mass 
encroaching  upon,  or  interfering  with,  the  functions  of  the 
brain. — An  exostosis  of  the  lower  jaw,  involving  its  cir- 
cumference, might  possibly  be  removed,  by  cutting  through 
the  bone,  on  each  si4e  of  the  tumour,  and  completely  in- 
sulating it.  The  void  would  afterwards  be  filled  by  cal- 
lus; or  the  cut  extremities  of  the  bone  so  firmly  united  by 
ligamentous  substance,  as  to  render  the  jaw  nearly  as 
useful  as  ever.  Again^f  the  tumour  should  be  situated 
at  the  s}rmphysis,  the  jaw  could  readily  be  cut  through 
on  each  side  of  it,  and  the  ends  of  the  bone  pressed  toge- 
ther and  united,  as  in  Dupuytren's  celebrated  operation, 
for  artificial  chin  §.  Great  deformity,  however,  must  ne- 
cessarily result  from  such  a  proceeding ;  and,  in  many  in- 
stances, I  think  the  operation  would  be  totally  unnecessary, 
and  should  be  supphed  by  the  following  mode»  which  I 
adopted,  three  or  four  years  ago,  in  a  case  at  the  Balti- 
more Aims-House.  A  poor  woman  had  a  tumour,  partly 
fungous,  partly  bony,  the  size  of  a  large  orange,  which 
sprang  from  the  symphysis  of  the  lower  jaw,  on  the  iimer 
side,  pushed  before  it  several  teeth,  and  so  filled  the  mouth, 
as  nearly  to  prevent  swallowing,  and  render  articulation 
almost  unintelligible.  In  presence  of  Drs.  Caldwell,  Bell, 
Hayden,  and  others,  I  divided,  with  a  strong  curved  knife, 
the  alveolar  processes  (softened  by  caries)  on  each  side  of 
the  symphysis,  nearly  to  the  base  of  the  jaw,  separated  the 

•  Medico-Chimrgical  Transactions,  vol.  viiL 

t  Maliformation,  and  Diseases  of  the  Head,  by  Wm.  Wadd,  4to.  1819. 

J  Med.'-Chir.  Trans,  vol.  x. 

S  See  Diet,  des  Sciences  M^dicales,  torn.  xxix.  p.  430. 
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tumour  from  its  attachments^  and  controlled  the  hemor- 
rhage by  ligatures  and  the  actual  cautery.  Upon  examiu'* 
ing  the  cavity,  or  bed,  occupied  by  the  tumour,  I  was  sur*-* 
prised  to  find  how  much  of  the  jaw  had  been  absorbed — 
a  small  portion  only  of  its  base  remaining  on  each  side  of 
die  symphysis.  Great  as  the  vacuum  was,  however,  it 
was  soon  filled  by  granulations  and  ossific  depositions; 
and,  in  a  few  weeks,  the  patient  ent^ly  recovered.  No- 
thing could  have  been  easier,  in  this  case,  than  to  have 
imitated  Dupuytren,  by  cutting  away  the  base  of  the  jaw, 
and  bringing  together  its  ends :  but,  if  I  had  done  so,  the 
patient  would  not  only  have  been  horribly  disfigured,  but 
mastication  and  speech  greatly  injured,  by  the  teeth  and 
tongue  being  thrown  from  their  natural  situation. 

Should  an  exostosis  occupy  the  orbit,  and  displace  the 
eye,  it  may  be  removed,  provided  the  base  be  not  very 
large ;  not  by  following  the  practice  of  Lucas  * — cutting 
down  upon  the  tiunour,  and  then  leaving  it  to  drop  off  by 
caries — but  applying  cautiously  Hey's,  or  a  small  circular 
saw,  as  near  to  its  base  as  possible*  If  the  tumour  cannot 
be  reached  by  a  saw,  it  may,  perhaps,  be  made  to  exfoUate 
by  the  appUcation  of  adds  or  caustics.  An  interesting 
case  illustrative  of  the  beneficial  effects  of  caustic,  is  re- 
lated by  Louis  t.  A  woman,  thirty  years  of  age,  suffered 
firom  a  fistula  lacrymalin^  which  resisted  every  remedy.  The 
bones  became  enlarged;  and  an  exostosis,  the  size  of  an  egg^ 
occupied  the  os  planum  and  internal  angular  process  of  the 
OS  frontis.  The  eye  was  forced  from  its  socket,  and  hung 
over  the.  cheek.  Brassant,  the  surgeon  who  attended  the 
patient,  applied  caustic  to  the  exostosis ;  suppuration  fol- 
lowed; and  in  three  or  four  months  the  greater  part  of  the 
tumour  exfoliated^  the  eye  resumed  its  position,  and  a  cure 
was  soon  completed.  Neither  the  saw  nor  caustic,  how- 
ever, will  often  be  required  for  exostosis  of  the  orbit,  as  the 
disease  must  be  considered  rare.     Tumours  of  a  different 

•  See  p.  125. 

t  Memoires  de  yAcad^mie  de  Chirurg.  tome  luii.  p.  377. 
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description — steatoinatous^  encysted,  and  sarcomatous,  fre- 
quently occur,  and  become  so  large  as  to  displace  the  eye. 
Several  such  cases  I  have  seen.  I  know  a  gentleman  at  the 
present  time,  whose  eye  is  pushed  to  one  side,  and  almost 
squeezed  from  the  socket,  by  an  encysted  tumour,  which 
could  be  removed,  with  success,  and  with  the  utmost  faci- 
lity. In  the  year  1818, 1  took  from  the  orbit  of  a  patient, 
under  care  of  Dr.  Coulter  of  Baltimore,  a  sarcomatous 
tumour,  which  grew  from  the  socket,  compressed  the  eye, 
and  in  time  would  have  destroyed  it.  Similar  examples 
are  related  by  Trincavelli,  Paau,  Astruc,  Bertrandi,  Bo- 
netus,  Louis,  Le  Dran,  St.  Ives,  Hope,  Brocklesby,  Rod- 
man*, &c. 

There  is  another  operation  for  the  removal  of  exos- 
tosis, which  deserves  to  be  tried,  whenever  the  situation  of 
the  disease  will  admit  of  it,  before  we  resort  to  extirpation 
with  the  saw,  or  to  amputation  of  a  limb.  This  consists  in 
the  'separation  of  the  periosteum  from  the  tumour ;  there- 
by, in  a  measure,  depriving  the  part  of  vascularity,  and  pro- 
moting its  absorption.  The  remedy  was  proposed  sometime 
since  by  Sir  Astley  Cooper,  and  communicated  to  me  in  a 
a  Letter  by  Mr.  Charles  Bell  of  London.  "  Sir  A.  Cooper 
told  me;"  says  Mr.  Bell,  "  last  -night,  at  the  Anatomical  So- 
ciety, that  he  finds  the  largest  tumours  of  exostosis  ab- 
sorbed by  simply  cutting  down  upon  them,  and  separating 
the  periosteum  from  the  face  of  the  bone  by  the  handle  of 
the  knife."  I  have  not  had  an  opportunity  to  test  this 
practice,  and  therefore  cannot  speak  from  experience;  but 
I  am  inclined  to  believe  that  it  will  not  answer  the  high 
expectations  we  should  naturally  form  from  the  commenda- 
tion of  so  distinguished  a  surgeon  as  Sir  A.  Cooper.  I 
am  induced  to  draw  this  conclusion,  from  knowing  that  the 
older  surgeons  were  in  the  habit  of  performing  the  same 
operation,  in  cases  of  venereal  exostosis,  or  node,  some- 

•  See  Schenkius— Mdmoires  de  PAcad^mie— Sepulchretum  Anato- 
micum — Maladies  des  Yeux — Philosophical  Transactions,  1 744 — Medical 
and  Physical  jQurnaWLondon  Med.  Obs.  and  £nq. 
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tinieswith  success^  but  frequently  without    any  benefit 
^vhateven 

Of  the  venereal  exostosis  I  might  next  speak ;  but  as  the 
disease  differs  essentially  from  common  exostosis,  and  re- 
quires a  distinct  mode  of  treatment,  it  should  be  considered 
under  a  separate  head.  In  a  subsequent  number  of  the 
Journal^  I  propose  to  make  some  observations  on  osteo« 
sarcoma  and  spina  ventosa,  diseases  often  confounded  with 
exostosis^  but  in  reality  bearing  to  it  only  a  remote  resem- 
blance. 


XXL— 0»  Improvements^ in  Setting  Razors  and  other  Cut" 
ting  Instruments.  By  George  Reveley,  Esq.  In  a 
Letter  to  Arthur  Aikin,  Esq*  Secretary  to  the  Society  of 
Arts,  tic.  ^c* 

Queen-square,  Bloomsbury^ 
Sir,  January  Sthy  1821. 

I  BEG  to  communicate  to  the  Society  of  Arts,  for  the  be- 
nefit of  the  pubUc,  a  new  method  of  setting  razors,  by  sub- 
stituting soap  instead  of  oiL  Not  having  any  oil  to  set  my 
razor,  it  occurred  to  me  to  try  the  soap  I  was  washing  with, 
called  palm-soap ;  and  I  found  it  so  completely  to  answer 
my  purpose,  that  I  have  constantly  used  it  ever  since, 
instead  of  oil,  both  for  razors  and  penknives.  It  sets 
quicker,  gives  a  good  edge,  and  removes  notches  with 
great  facility:  it  is  a  more  cleanly  material,  oil  being  liable 
to  drop  on  and  soil  any  thing  it  comes  in  contact  with :  dust 
will  frequently  get  into  oil,  which  will  spoil  the  edge,  and 
in  such  case  it  must  be  changed.  It  is  as  cheap  or  cheaper 
'than  oil ;  a  small  square  of  palm-soap  costing  only  three- 
pence, which  will  last  for  a  great  length  of  time.  The 
operation  is  performed  as  follows:  Having  first  cleaned 
your  hone  with  a  sponge,  soap,  and  water;  wipe  it  dry; 
then  dip  the  soap  in  some  clean  soft  water ;  and,  wetdng 
also  the  hone,  rub  the  square  of  soap  lightly  over  it,  until 
the  sur&ce  is  thinly  covered  all  over:  then  proceed  to  set 

•  From  Vd.  XXXIX.  of  the  Transactions  of  the  Societ.r. 
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in  the  usual  way,  keeping  the  soap  sufficiently  moist,  and 
adding  from  time  to  time  a  little  more  soap  and  water,  if  it 
should  be  necessary.  Observe  the  soap  is  clean  and  free 
from  dust,  before  you  rub  it  on  the  hone;  if  it  should  not 
be  so,  it  is  easily  washed  clean :  strop  the  razor  after  setting, 
and  iedso  again  when  you  put  it  by,  and  sponge  the  hone 
when  you  have  done  with  it 

I  am,  Sir,  &c.  &c.  &c. 

ji,  Mkin,  Egq, 
Secretary,  S^c*  $«.  Geo.  Reveley. 


'  Queen-$quare,  Bloomsbursff 
Sir,  February  9th,  1821. 

I  herewith  send  Certificates  respecting  my  method  of 
setting  razors,  which  also  include  workmen's  tools.  The 
fact  thereby  established,  of  setting  quicker,  is  important;  as 
one-fourth  in  time  gained  by  those  who  are  employed  in 
setting  a  considerable  number  of  razors,  &c.  is  an  object 
both  as  to  convenience  and  in  saving  expense :  the  excel- 
lent state  in  which  it  keeps  the  hone,  is  also  an  object,  both 
in  respect  to  cleanliness,  and  the  advantage  of  its  surface 
being  kept  in  a  better  state  for  action  than  when  oil  is 
used.  With  respect  to  novelty,  I  only  can  say  I  never 
heard  of  any  one  having  used  it,  or  received  any  informa- 
tion from  any  one  on  the  subject  of  setting  with  soap,  pre- 
viously to  my  making  the  communication  to  the  Society ;  nor 
can  I  learn,  on  inquiry,  that  it  is  known  to  the  public.  .  You 
will  have  the  goodness  to  communicate  the  contents  of 
this  Letter,  and  also  of  the  Certificates,  to  the  Chairman 
and  the  Gentlemen  of  the  Committee  of  Mechanics. 

I  am.  Sir,  &c.  &c.  &c. 

ji,  Aikin,  Eaq^  ^         _ 

Secretary,  5fr.  Sfc.  <jrEO.  KevelEY. 


CERTIFICATES. 

Sir,  9,  BoiweU-Court,  Queen-Square. 

I  have  tried  Mr.  Reveley's  discovery,  and  am  of  opinion 

that  the  use  of  soap  for  the  setting  of  razors  is  preferable  to 
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that  of  oil,  because  they  are  set  quicker,  and  I  think  much 
better;  besides,  the  operation  of  setting  may  be  performed 
with  a  greater  degree  of  cleanliness. 

I  have  set  the  razors  in  the  following  manner:   those' 
marked  X  *^  set  with  palm-soap,  those  marked  \  with 
common  soap,  and  those  marked  //  with  oil 

Wm.  West, 
^  w;,jT^.*r.  Razor^maker,  and  Working-mtler. 


Sib,  Poultry,  Fehuary  28if,  1821. 

After  repeated  trials  of  Mr.  Reyeley'fi  method  of  setting 
razors  with  soap  and  water,  instead  of  oil,  upon  the  hone,  I 
am  of  opinion,  that  it  is  much  more  cleanly,  and  quicker  in 
producing  the  required  edge,  and  certainly  better  calculated 
for  the  travelling  case  of  an  Amateur  of  that  useful  art. 

I  am.  Sir,  &c  &c  &c 

Secretary,  ^c.  S^e.  W.  H.  Pefys. 


Gentlemen,  217,  Hdbom,  Feb.  zsd,  i82i- 

Being  an  invalid,  prevents  me  the  honour  of  attending 
your  Committee  this  evening,  on  the  subject  of  Mr.Reveley's 
employment  of  soap,  instead  of  oil,  for  setting  razors,  &c 
.  After  having  made  repeated  trials  of  this  new  mode  of 
Setting  razors,  I  am  in  candour  bound  to  give  it  my  sup- 
port :  for  many  purposes  it  is  equal,  and  in  some  I  think  it  is 
superior,  to  the  finest  oil  commonly  used  for  setting  cutlery, 
and  edge-tools  in  general. 

I  am.  Gentlemen,  &c«  &c.  &c. 

Richard  Long, 


55,  SmUhamptonmRow, 
Sir,  Feb.  8th,  1821. 

For  the  convenience  and  advantage  which  I  derive  from 
your  kind  communication,  as  to^the  use  of  soap  in  lieu  of 
oil,  I  beg  you  wiU  be  pleaded  to  accept  my  sincere  thanks. 
I  have  almost  daily  some  fresh  instance  of  its  utility.    My 
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workmen  assure  me^  that  in  setting  their  tools,  they  can  da 
it  both  quicker  and  better  than  with  oiL 

In  point  of  cleanliness,  there  is  certainly  no  comparison 
between  the  one  and  the  other.  Until  you  kindly  in- 
formed me  of  this  use  of  soap,  our  oil-stone  had  been  a 
continual  nuisance,  perpetually  daubing  and  injuring  one 
article  or  another;  but,  by  the  adoption  of  your  plan,  all 
this  inconvenience  has  been  completely  removed^ 

By  widely  communicating  this  truly  useful  discovery,  I 
am  convinced.  Sir,  you  would  be  rendering  an  essential 
benefit  to  a  great  number  of  mechanical  trades,  and  would 
have  many  thankM  acknowledgments  from  those  who  are 
at  present  unacquainted  with  it 

I  am^  Sir,  &c.  &c.  &c. 

Isaac  Frewer,  Saddler. 

In  addition  to  the  preceding  Letters  and  Certificates,  it  is 
only  necessary  to  state,  that  both  Mr*  West  and  Mr.  Pepys 
made  trial  of  Mr.  Reveley's  method,  in  presence  of  the 
Committee,  and  to  their  entire  satisfaction. 

The  saving,  in  point  of  time,  observed  by  all  who  have 
made  comparative  trials  of  oil  and  soap,  will  probably  be 
accounted  for,  from  the  following  considerations.  If  a  blade 
of  steel  is  drawn  along  a  dry  hone,  certain  parts  of  the 
hone  will  be  found  to  be  covered  by  a  thin  film  of  steel, 
abraded  from  the  blade,  and  now  adhering  so  firmly  to  the 
hone  as  to  prevent  its  action  in  the  parts  thus  covered. 
Having  removed  the  film  of  steel  by  means  of  a  pumice-^ 
stone,  and  dropping  a  little  oil  on  the  siurface  of  the  hone, 
it  will  now  be  found  that  the  abraded  particles  of  steel  are 
suspended  in  the  oil,  which  thus  becomes  discoloured;  while 
the  whole  surface  of  the  hone  continues  to  act  on  the  blade, 
except  where,  from  the  irregularities  of  the  stone  or  the 
oblique  position  of  the  blade,  a  thin  stratum  of  oil  happens 
to  be  interposed.  In  this  case,  the  tenacity  of  the  oil  pre- 
venting it  from  yielding  readily  to  pressure,  the  blade  is 
apt  to  slide  a  considerable  distance,  before  it  again  comes 
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in  contact  with  the  sur&ce  of  the  stone.  The  tenacity  of 
soap  and  water  is  by  no  means  equal  to  that  of  oil^  though 
capable  of  holding  the  abraded  particles  of  steel  suspended 
in  it;  hence  the  quantity  of  effective  cutting  surface  of  the 
hone  is^  increased. 


XXIL— On  Iron  and  Steel.    By  the  Editor. 

In  this  article,  the  Editor  gives  to  the  Public  the  successful 
results  of  many  years'  experience  of  his  late  Father^  himself 
and  others. 

The  directions  given,  will  be  found  to  differ  very  con- 
siderably indeed  from  the  methods  in  common  use :  but 
nothing  short  of  the  great  pains  taken  in  first  ascertaining 
the  good  qualities  of  the  materials  employed,  and  secondly 
in  bestowing  the  most  accurate  and  minute  attention  to 
follow  the  directions  ^ven,  can  insure  the  excellence  of  the 
articles  manufactured  therefrom; — such,  for  ini^ance,  as 
smooth  files,  which  have  now  been  in  constant  use  for  up* 
wards  of  half  a  century,  and  are  esteemed  invaluable  by 
their  possessors ; — ^hand-saws,  which  retained  their  original 
excellence  of  temperj^  until,  by  constant  wear  and  sharpen- 
ing, they  became  turning-saws,  and  finally  key-hole  saws; 
and  sword-blades,  which  were  capable  of  cutting  gun- 
barrels  asunder,  and  could  afterwards  be  wrapped  around 
other  gun-barrels  without  breaking ;  and  possessing,  in 
short,  in  perfection,  the  very  opposite  qualities  of  both 
hardness  and  toughness !  These,  and  many  other  articles 
equally  excellent,  are  well  known  by  many  to  have  been 
manufactured  by  the  Editor's  late  father.  And  when  it 
is  understood  that  the  Editor  has  availed  himself  of  the 
knowledge  he  inherited  from  his  father,  to  engraft  thereon 
the  additional  improvements  which  his  extensive  acquaint- 
ance amongst  the  first  practical  men  in  this  metropolia 
has  enabled  him  to  acquire,  he  trusts  that  the  Public  will 
consider  him  duly  qualified  to  undertake  the  task« 
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ON  THE  KINDS  OF  IRON  PROPER  FOR  CAST  STEEL. 

The  best  iron  for  this  purpose  is  Swedish,  of  the  marks 
(E)  and  E>  termed  Hoop  L,  and  PL :  and  the  next  best 
are  marked  *  or  ®.  i.  e.  double  star,  or  double  bullet.  The 
Swedish  Government  ensures  the  quality  of  the  iron  accord- 
ing to  its  mark :  and  although  many  other  marks  are  im- 
.  ported  by  the  merchants,  and  these  the  dearest,  yet  those 
above  mentioned  ought  to  be  preferred,  where  cast  steel  of 
a  good  quality  is  required*  The  above  marks. are  on  iron 
made  from  the  Dannemora  or  Oregrund  ores,  which  are 
chiefly  carbonates  and  oxides  of  iron.* 

ON  THE  CONVERSION  OP  IRON  INTO  STEEL. 

This  is  effected  by  inclosing  it  in  earthen  coffers,  sur- 
rounded by  and  covered  with  charcoal,  and  heated  in  a 
proper  ftqrnace,  (as  described  in  the  Transactions  of  the 
Manchester  Society ;  and  in  Vol.  I.  of  the  Philosophical 
Magazine,)  until,  on  trial,  it  is  found  to  be  sufficiently  con* 
verted.  The  hardest  will  be  found  to  be  blistered  all  over 
its  surface,  whilst  the  milder  will  be  smoother ;  and  great 
use  may  be  made  of  these  indications,  in  selecting  steel  for 
various  purposes.  For  cast-steel,  due  care  should  be 
taken  that  the  bars  are  converted  entirely  through ;  as, 
otherwise,  great  difficulty  will  occur  in  fusing  it,  and  its 

quality  will  be  impaired. 

f 

ON  THE  DUE  SELECTION  OF  STEEL  AFTEI^  CONVERSION. 

Here  t^e  indipatipns  mentioned  under  the  last  bead  must 
^e  employed  :  for  ijf^stance;  for  hard  ^teel,  tl^t  most 
covered  with  large  blistisrs  must  be  chosen;  for  9ulder 
steel,  that  ^hichhas  smaller  ones;  and  for  softer  and  3till 
piilder  steel,  the  smoothest  must  b^  ^elected,  and  kept 
apart  for  fusion  into  ingots  of  cast-steel,  of  those  different: 
qualities.  And,  indeed,  such  a  selection  ought  to  be  made 
in  choosing  steel  for  any  other  purpose ;  as  blister-sjieel,  or 

*  The  exportation  of  Swedisli  Ir<ni  in  1821  greatly  expeed^  that 
flf  the  fonufix  year. 
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foT  mdking  it  into  shear-steel,  German-steely  &c. ;  for  that 
Idnd  of  steel  which  is  fit  for  making  razors,  saw-files,  and 
other  hard  implements,  is  by  no  means  fit  for  saws,  sword- 
blades,  springs,  &c.:  the  first-mentioned  articles  requiring 
steel  of  a  hard  quality ;  whislt  the  latter  should  be  made  of 
mild  steel. 

ON  FUSING  STEEL  INTO  INGOTS. 

The  steel,  after  such  selection,  must  now  be  broken  into 
proper  lengths,  and  put  into  large  crucibles  or  melting- 
pots  ;  and  covered  with  a  mixture  of  quick-lime  and  pow- 
dered green-glass,  as  a  flux,  and  to  prevent  oxidation :  it  is 
then  fiised  in  a  powerful  wind  furnace ;  and  poured  into  cast- 
iron  moulds,  made  in  two  parts,  and  bound  together  by 
screws,  or  by  rings  with  wedges  interposed,  to  form  it 
into  ingots,  of  a  proper  shape  for  making  bar-steel,  sheet- 
steel,  &c ; — ^the  sharp  comers  or  angles  being  however,  in 
all  cases,  removed,  to  prevent  cracks  in  drawing  the 
steel  into  bars ;  and  care  being  taken  to  have  them  large 
enough  for  the  steel  to  be  sufficiently  condensed  for  use, 
when  drawn  into  bars^  or  rolled  into  sheets. 

ON  WORKING  INGOTS  OF  CAST-STEEL  INTO  BARS. 

The  ingots  should  be  heated  only  to  a  worm  red,  and 
then  be  subjected  to  the  blows  of  a  heavy  forge-hammer ; 
at  first  moving  but  slowly,  until  the  sponginess  of  the  in- 
got is  overcome,  and  the  steel  acquires  more  cohesion ; 
when  the  motion  of  the  hammer  may  be  increased  gradu- 
idly,  and  the  bars  drawn  to  their  proper  size :  but^  above 
all  jthings,  over-heating  it  should  be  carefully  avoided, 
where  the  good  quality  of  the  steel  is  to  be  preserved ; 
notwithstanding  the  greater  length  of  tune  necessary  to  be 
employed  in  this  operation. 

ON  WORKING  CAST-STEEL. 

Here  the  precautions  recommended  under  the  last  head, 
of  Working  Cast-Steel  Ingots  into  Bars,  ought  to  be  parti- 
cularly attended  [to ;  for,  notwithstanding  what  has  been 
published  by  Home,  in  his  Essays  concerning  Iron  and 
Steel,  (1773,)  in  regard  to  restoring  the  properties  of  over^ 
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heated  ste6l>  it  ig  a  fkct,  that  there  is  no  remedy  for  this  evil; 
and,  therefore,  where  the  good  quality  of  the  articles  is  a 
principal  object,  we  again  repeat^  that  the  steel  should  be 
worked  with  the  least  heat  possible  to  forge  it,  notwitb* 
standing  the  additional  labour  and  time  requisite  in  that 
operation  ;  and  particularly  for  the  harder  kinds,  where 
a  little  carelessness  in  this  respect  would  cause  the  steel 
to  fly  to  pieces  under  the  hanuner. 

ON  PROVING  THE  QUALITIES  OF  CAST-STEEL. 

The  bars  must  be  carefully  heated  at  one  end,  and  drawn 
down  to  a  proper  thinness  for  bending,  about  two  inches 
in  length,  half  an  inch  in  breadth,  and  &om  one-eighth  to 
one-sixteenth  of  an  inch  in  thickness :  this  part  must  be  then 
heated  to  the  proper  degree  for  hardenmg  (of  which  see 
more  hereafter),  and  quenched,  leaving  the  thick  part  of  the 
bar  still  hot;  and  then  be  blazed  off  toaspring  temper  (which 
will  also  be  hereafter  described),  and  again  quenched.  They 
are  then  fit  for  proving ;  which  is  effected  by  screwing 
about  half  an  inch  of  the  small  end  of  the  hardened  and 
tempered  part,  horizontally,  into  the  chaps  of  a  vice  firmly 
fixed  to  a  work-bench,  and  then  using  the  bar  as  a  lever, 
walking  round  the  vice,  and  bending  it,  until  it  either  snaps 
suddenly  short  on  being  but  little  bent, — which  marks  it  to 
be  hard ;  bends  until  it  has  been  carried  round  a  quarter 
of  a  circle,  and  then  breaks  quietly  ofij — which  marks  it  to 
be  of  mild  or  middling  quality;  or  imtil  it  has  been  carried 
round  a  full  half  circle,  and  then  only  tears  asunder,  like 
lead, — ^which  proves  it  to  be  of  a  soft  quality,  and  well 
adapted  for  springs.  The  bars  should  now  be  accord- 
ingly marked  with  chalk,  or  in  any  other  more  permanent 
manner,  with  either  of  the  letters  H,  M,  or  S,  in  order  to 
distinguish  their  qualities  into  Hard,  Mildy  or  Soft,  at  any 
future  period.  Should  the  first  essay  not  prove  satis&c- 
tory,  the  operation  should  be  repeated ;  which  the  length 
of  the  part  hardened  and  tempered  will  permit :  for  some- 
times the  small  end  may  be  too  thin,  or  it  may  be  over- 
heated  in  forging,  hardening,  'or  tempering  it ;  which  is  not 
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«>  likely  to  happen  to  the  part  adjacent  to  it :  and  yrhen 
ihe  trial  has  been  made,  the  small  part,  so  drawn  out,  may 
be  broken  off  from  the  bars. 

It  is  evident,  that  the  same  method  of  proving  the  qua- 
lities of  cast-steel  is  applicable  to  aU  the  cast-steel  sold  in 
the  shops :  and  surely  every  good  workman  will  now  gladly 
avail  himself  of  a  certain  method  of  assorting  his  steel,  so  as 
to  suit  the  various  purposes  he  has  occasion  to  employ  it  in. 
And  it  may  be  observed,  that  every  part  of  a  bar  of  cast- 
steel  will  prove  of  the  same  quality  as  the  part  proved, 
however  various  the  different  bars  themselves  may  be. 

ON  HARDENING  CAST-STEEL. 

Great  care  is  indeed  necessary,  in  this  operation :  for, 
after  all  the  pains  taken  in  working  the  steel,  the  whole 
fruits  thereof  may  be  lost,  if  it  be  ever  so  Utile  over-heated 
in  hardening  it ;  and,  therefore,  an  essay  should  be  made, 
by  hardening  part  of  the  same  bar  from  which  the  articles 
were  made :  trying,  first,  even  lelow  the  hardening  heat;  and 
i^  on  quenching,  it  should  prove  soft,  heating  it  again  a  Utile 
more ;  and  so  on,  by  degrees,  until  the  proper,  or  lowest 
degree  of  heat  is  ascertained,  at  which  it  will  harden; — ^and 
the  same  degree  of  heat  should  be  carefully  observed,  with 
aU  the  articles  made  from  that  bar.  When  the  proper  de- 
gree of  heat  is  attained,  the  article  may  be  quenched,  in 
ordinary  cases,  in  rain  water ;  but  if  for  saws,  or  springs, 
in  proper  hardening  liquids,  of  which  more  hereafter. 

TO  DETECT  FLAWS  OR  CRACKS  IN  HARDENING. 

Warm  the  article  a  little,  by  drawing  it  through  the 
fire,  and  then  through  the  coal-dust  on  the  hearth ;  and 
immediately  apply  a  little  oil  all  along  one  side  of  it  with 
a  feather:  in  a  short  time,  the  oil  will  penetrate  the  cracks, 
if  any  exist,  and  appear  on  the  opposite  side,  in  dark 
marks  upon  the  dust. 

In  this  way,  and  before  much  cost  has  been  bestowed 
tipon  the  articles,  may  such  flaws  be  detected;  which 
would  afterwards  have  appeared,  when  the  expensive  ope- 
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rations  of  gnading,  polishing^  &c.  had  been  performed 

upon  them. 

[To  be  continued.'] 


XXIII. — On  Matting  made  from  the  Typha  Latifolia,  or 
•Greater  Cat's-tail  ;  by  Mr.  William  Salisbury*. 

The  praise-worthy  and  successful  endeavours  of  Mr. 
Salisbury,  to  open  a  new  source  of  industry,  peculiarly 
within  the  reach  of  the  labouring  poor,  and  of  parochial 
workhouses,  have  received  the  approbation  of  the  Society; 
both  on  their  own  account,  and  in  the  hope,  that,  by  being 
recorded  in  their  volume,  they  may  excite  others  to  similar 
exertions.  A  material  hitherto  unemployed,  the  sponta- 
neous produce  of  pools  and  irreclaimable  swamps  in  every 
part  of  the  kingdom,  peculiarly  fitted  to  serve  as  the  basis 
of  domestic  manufacture  in  the  cottages  of  the  poor,  and 
the  produce  of  which,  whether  sold  or  employed  by  the 
makers,  will  contribute  essentially  to  the  increase  of  their 
comforts,  is  not  to  be  Ughtly  passed  over.  One  of  the 
most  serious  privations  to  which  cottagers  in  the  agricul- 
tural districts  are  exposed,  is  that  of  cold  during  winter^^ 
arising  in  part  from  the  inadequate  shelter  afibrded  by  the 
hovels  in  which  they  live,  and  from  the  want  of  bedding. 
Their  own  pecuniary  resources  are  but  too  often  insuffi- 
cient to  supply  the  more  imperious  demands  for  food  and 
clothing ;  so  that,  in  ordinary  circumstances,  their  sufferings 
from  cold,  during  the  hours  intended  by  nature  for  repose 
and  restoration, .  are  excessively  severe ;  as  those  well 
know,  who  have  s^en,  with  satisfaction  not  unmingled  with 
sorrow,  the  joy  which  the  donation  of  a  single  blanket 
invariably  produces.  If  those  who  have  the  opportunity, 
would  instruct  and  encourage  the  industrious  poor  in  the 

•  From  Vol.  XXXIX.  of  the  Transactions  of  the  Society  for  the 
Encouragement  of  Arts,  Manufactures,  and  Commerce. — Mr.  Salisbury 
had  the  Ceres  Silver  Medal  of  the  Society  presented  to  him  for  thi 
Indention. 
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mianu&cture  of  matting  froih  the  typha^  they  would  thus- 
be  enabled  to  supply  themselves  with  an  article^  which, 
when  employed  as  a  cover  to  their  damp  floors^  as  curtains 
to  their  couches,  and  as  an  auxiliary  to  their  scanty  stock 
of  bedding,  would  most  materially  contribute  both  to  their 
comfort  and  to  their  health. 

The  material  of  which  matting,  and  the  rush-bottom^ 
(as  they  are  called)  of  chairs,  are  usually  made,  is  the 
scirpus  lacustris;  known  in  some  parts  of  England  by  the 
name  bullr-rushy  and  in  Durham  and  Northumberland  by 
that  of  pelecive.  It  grows  naturally  in  deep  slow  streams, 
and  is  particularly  abundant  in  ^  the  neighbourhood  of 
Newport  Pagnel,  in  Buckinghamshire. 

The  demand  for  this  article,  however,  in  the  Newport- 
Pagnel  manufactories  is  considerably  greater,  than  that 
district  can  supply ;  and,  in  consequence,  large  importations 
of  the  scirpus  are  made  from  Holland.  Hence,  in  time  of 
war,  the  article  is  often  scarce,  and  at  an  exorbitant  price. 

Prior  to  the  winter  of  1817,  Mr.  Salisbury,  induced  by 
a  laudable  desire  of  opening  new  sources  of  industry  to 
the  unemployed  poor,  attempted,  in  various  ways,,  to  apply 
the  leaves  of  the  typlia  latifolia  (flag^  or  greater  cat's  tail) 
to  the  same  purposes  as  the.  scirpus.  For  this  purpose  he 
was  allowed,  by  the  overseers  of  the  parish  of  St  George's, 
Hanover-square,  to  employ  some  of  their  paupers  in  col- 
lecting about  2|  tons  of  the  typha  from  the  marshy  grounds 
about  Little  Chelsea  and  Clapham;  and  afterwards  in 
manufacturing  a  part  of  it  into  mats,  baskets,  hassocks, 
chair-bottoms,  &c. 

Samples  of  these  various  articles  were  laid  before  the 
Society  in  December  1817 ;  and  it  appeared,  that  with  equal 
skill  in  manipulation,  equally  neat  work  might  be  produced 
from  the  scirpus  and  from  the  typha.  It  being,  however, 
a  matter  of  considerable  importance  to  ascertain  the  rela- 
tive durability  of  the  two  articles  under  similar  circum- 
stances of  ordinary  wear,  the  following  experiment  was 
made: — A  piece  of  the  best  Dutch  matting,  at  2s.  6d.  a  yard, 
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and  a  rimikr  one  of  Mr.  Salisbury's  manu&cture,  were  laid 
down  side  by  side  in  the  Society's  premises,  on  the  13th 
December,  1817.  Their  relative  situations  were  occa* 
sionally  changed,  in  order  to  equalize,  as  nearly  as  poaaihl^ 
the  wear  to  which  they  are  exposed ;  and  on  ^th  March, 
18S1,  they  were  taken  up  and  examined  by  the  Committee 
of  Manufactures.  On  minute  inspection,  they  appeared 
to  be  about  half  worn  out,  and  there  was  no  very  percepti* 
ble  difference  in  the  condition  of  each* 

With  regard  to  the  relative  expense  of  procuring  and 
preparing  the  two  articles  for  manufiEicture,  the  Society 
possess  no  very  certain  data ;  as  the  use  of  the  typha  was 
at  first  set  on  foot  chiefly  in  order  to  employ  those  parish 
poor  who  would  otherwise  have  been  idle.  Two  guineas 
were  paid  by  Mr.  S.  for  Ubc^rty  to. cut  as  much  of  the  tyf^a 
as  he  pleased  from  about  ten  acres  of  swampy  land  near 
Hammersmith.  The  matting  has  been  sold  at  from  9d.  to 
15(2.  per  yard,  and  between  1000  and  1500  yards  have 
been  disposed  of  during  the  last  three  years. 

The  iypha  abounds  in  all  marsh  ditches  and  uncul^ 
tivated  swampy  ground  in  every  part  of  the  kingdixn; 
whereas  the  scirpus  is  found  in  quantity  sufficient  for  ma- 
nufiicture  only  in  certain  districts:  hence  the  former  must 
be  much  more  accessible  and  cheaper  than  even  the  scirpus 
of  home  growth ;  and  the  Society  indulge  the  hope,  that,  by 
giving  this  notice  a  place  in  their  annual  volume,  the  know- 
ledge and  the  use  of  so  abundant  and  cheap  a  material 
may  be  extended  throughout  the  kingdom,  and  may  form 
a  means  of  domestic  employment  to  the  younger  members 
of  poor  &milies. 


XXIV. — Improved  mode  of  propagating  Fines.      By  the 

Rev.  John  Mitchel*. 

Vines  possess  so  vigorous  a  power  of  vegetation,  that  the 
present  most  approved  method  of  propagating  them  in 

•  From  Darwin*8  Pbytologia,  p.  383. 
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grape-^houses,  consists  in  planting  fheir  licions.  The  late 
Rev.  John  Mitchel,  of  ThomhiH,  in  Yorkshire,  the  phi- 
losopher who  discovered  to  the  world  the  art  of  making 
artificial  magnets,  (which  had  been  concealed  by  Mr.  Knight, 
whose  firiendship  I  long  possessed,  and  whose  loss  I  have 
long  lamented,)  amused  himself  and  family  at  vacant  hours 
in  his  hot-house.  The  observations  of  a  man  of  such  ac- 
curate and  useful  knowledge  are  always  worth  recording ; 
and  although  his  ideas  on  the  subject  have  already  ap- 
peared in  Mr.  Speechly's  Culture  of  the  Vine,  I  shall  here 
itranscribe  one  of  his  Letters  to  rxie,  dated  in  May  1785. 
**  The  way  in  which  we  raise  our  vines,  we  account  our  own ; 
ftr  I  don't  know  that  it  was  practised  by  any  body,  before 
we  set  the  example.  It  is  now  ptetty  generally  adopted 
lowever,  by  the  gardeners  and  nurserymen  in  this  part  of 
the  world.— Instead  of  leaving  three  or  four  eyes  on  the 
cuttings,  as  used  formerly  to  be  done,  which  made  them 
awkward  straggling  things,  we  never  plant  more  than  a 
single  eye  to  each ;  cutting  them  with  as  long  a  part  bdow 
the  eye  as  they  CSui  admit,  without  encroaching  too  much 
upon  the  next  eye  below ;  that  is  to  say,  we  leave,  perhaps, 
-about  half  an  inch,  or  a  litttle  more,  as  it  may  happen, 
above  it.  These  cuttings  we  plant  by  half-a-dozen  or  a 
dozen  together,  at'  the  distance  of  three,  four,  or  five 
inches,  in  the  bark-bed,  where  it  is  pretty  warm,  but  not 
so  hot  as  to  endanger  the  burning  of  the  roots,  when  they 
shall  come  out ;  and  where  it  is  also  pretty  moist,  or  else 
we  water  them.  We  plant  them  sloping,  so  as  to  make  an 
angle  of  about  thirty  degrees,  perhaps  a  little  more  or 
less,  with  the  horizon,  the  eye  being  highest ;  but  taking 
care  that  it  also  shall  be  covered  about  an  inch  with  the 
bark,  which  is  a  very  necessary  precaution ;  for  though  it 
ought  just  to  smell  the  firesh  air,  it  must  be  kept  moist  to 
prevent  the  bud  and  shoot,  when  it  comes,  from  drying; 
otherwise  it  will  very  frequently  die  away  presently  after 
it  has  shot  a  little,  or  at  best  it  will  grow  unkindly,  not 
having  yet  made  shoots  sufiicient  to  supply  it  with  the  sap 
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necessary  for  its  support;  which  will  not  be  the  case,  if  the 
bud  is  sufficiently  covered  at  first,  and  till  it  has  acquired 
more  roots. 

"  We  generally  plant  our  vines  in  this  way  about  the  be- 
ginning or  middle  of  January ;  and  if  the  bark  is  pretty  warm, 
and  as  moist  as  it  should  be,  the  cuttings  will  be^n  to 
push  both  at  top  and  bottom  in  about  a  fortnight,  or  three 
weeks  at  most.  When  the  vines  have  shot  a  litde,  perhaps 
three  x>r  four  inches,  but  before  the  roots  have  got  too  long^ 
(in  which  case  it  would  be  impossible  to  avoid  breaking 
them  by  removing,  on  account  of  their  extreme  tenderness 
and  brittleness,)  we  displace  a  good  deal  of  the  bark  very 
near  them,  till  we  can  throw  them  down  altogether,  whick 
shakes  the  bark  very  gently  from  their  roots ;  so  that  one 
may  disengage  them  sufficiently  easy,  and  without  much 
hurting  them.  We  then  plant  three  or  four  of  the  most 
promising  and  thrivmg  ones  out  of  the  whole  number^ 
singly,  in  small  pots,  in  earth  which  has  previously  stood  in 
the  hot-house  a  day  or  two,  to  get  warm;  letting  the  roots 
drop  down  on  a  little  earth  at  the  bottom,  at  first,  as  they 
conveniently  can,  and  then  covering  them  with  more  earth 
carefully,  till  the  pot  is  properly^  filled,  and  the  stem,  about 
three  or  four  inches  long,  as  I  said  before,  standing  in  the 
middle ;  and  then  plentifully  watering  the  earth  to  settle  it 
to  the  roots.  We  now  plunge  them  again  in  the  bark; 
where,  in  five  or  six  weeks,  more  or  less,  they  will  have 
filled  their  pots  pretty  well  with  roots ;  when  they  will 
begin  to  shew,  by  their  little  progress  and  the  smallness  of 
the  shoots,  that  they  want  more  room.  We  then  take 
them  carefully  out  of  the  small  pots,  disturbing  the  ball  of 
earth  as  little  as  possible,  and  put  it  altogether  into,  larger 
pots,  putting  a  little  fresh  earth  at  bottom  and  round  about, 
and  watering  well,  as  before;  and  we  then  again  plunge 
them  into  the  bark. 

"  By  about  the  latter  end  of  May,  or  beginning  of  [June^ 
the  best  of  them  will  be  about  four  or  five,  or  perhaps  six 
high,  and  ought  now  to  be  removed,  disturbing  the  roots 
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little  as  possiblcj  into  the  natural  ground,  where  they  are 
to  remain.  If  this  is  done  carefUly,  and  the  earth  well 
watered  about  them  to  settle  it  to  their  roots^  they  will 
frequently  begin  growing  again  almost  immediately,  but^ 
at  least,  in  three  or  four  days ;  and  will  then  often  shoot 
in  the  hot^house  two  inches  in  a  day;  and  by  the  end  of  the 
year,  will  have  shot,  from  eighteen  or  nineteen,  to  three, 
four,  or  five  and  twenty  feet.  Though  we  approve  of  this 
as  rather  the  best;  yet  if  these  cuttings  are  planted  in  the 
same  way,  either  singly  in  small  pots,  or  two  or  three  to- 
gether in  each,  ivith  earth,  instead  of  planting  them  either 
in  the  bark,  destroying  all  but  the  best  one,  when  they 
had  shot  a  Utde,  and  plunging  them  either  in  the  bark,  or^ 
in  de&ult  of  a  bark-bed,  in  a  common  hot-bed,  they  will 
do  equally,  or  nearly  equally  well;  only  taking  care  that 
the  hot-bed  is  not  too  hot,  so  as  tp  injure  the  roots,  of 
which  there  is  sometimes  danger.*' 


XXV. — An  improved  Method  of  Planting  Vines  for  Forcing. 

By  Mr.  Daniel  Judd,  F.  H.  S.* 

Herewith  I  send  an  account  of  my  management  of  the 
vines  in  the  garden  of  Charles  Campbell,  esq.  of  Edmonton, 
of  which  I  Iiave  the  charge. 

My  compost  was  formed  as  follows : — In  the  winter  of 
1817, 1  procuied  a  quantity  of  the  top-spit  of  soil  ft'om  a 
common  in  the  neighbourhood,  which  consisted  of  a  rich 
loam,  rather  inclined  to  be  gritty ;  which  property  I  prefer, 
because  it  gives  a  porousness  to  the  compost,  thereby  allow- 
ing the  water  to  pass  freely  through  it  At  the  same  time 
1  collected  some  lime-rubbish,  well  broken  to  pieces  and 
sifted,  some  old  tan,  some  leaf-mould,  and  a  quantify  of 
the  richest  old  dimg  I  could  select  from  the  forcing-beds 
and  elsewhere.  These  materials  having  been  kept  sepa- 
rate, and  frequently  turned  over  in  the  summer,  were  mixed 
together  in  the  autumn  of  1818,  in  the  following  proper- 

*  From  the  Transactions  of  the  London  Horticultural  Society. 
VOL.  I.  L 
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tions:  one  half  of  loam,  one  fourth  of  lime-rubbish,  united 
with  the  tan  and  leaf-mould.  They  were  well  mixed,  by 
frequent  turnings  (but  were  not  sifted),  during  the  winter^ 
when  the  weather  was  frosty  or  dry ;  for  the  operation 
should  never  be  performed  in  wet  weather.  It  may  be 
noticed,  that  I  did  not  use  so  much  dung  in  my  compost  as 
is  sometimes  done;  for  I  have  obserred,  that  an  excess  of 
it  retards  the  growth  of  the  vine,  notwithstanding  it  is  con- 
sidered to  be  a  plant  which  will  bear  an  extraordinary 
quantity  of  manure.  The  addition  of  old  tan  to  the  com- 
post, which  is  not  usual,  I  recommend;  because  I  know,, 
from  experience,  that  the  vines  will  root  in  that,  onore 
freely  than  in  any  other  substance. 

In  March  last,  the  border  in  front  of  the  Vinery  was- 
cleared  to  the  depth  of  upwards  of  three  feet;  below  which 
it  was  drained,  and  then  filled  up  with  the  new  compost,  ta 
the  level  of  the  bottom  plate  of  the  house :  this  was  done 
in  fine  weather,  and  the  new  mould  had  full  two  months  to 
settle  well,  before  the  young  vines  were  planted  in  it. 

My  vine-plants  were  raised  from  single  eyes,  in  March 
1818:  they  were  treated  in  the  usual  way  through  the  sum- 
mer, and  kept  from  frost  during  winter,  until  March  last, 
when  they  were  cut  down  to  one  eye,  and  placed  in  the  pine- 
pit,  in  order  to  produce  young  shoots  of  sufficient  length 
to  draw  into  the  house  at  the  time  of  planting.  After  they 
had  made  shoots  about  two  feet  long,  they  were  removed  ta 
the  green-house  (which  was  at  that  time  kept  at  a  tempera- 
ture of  about  60°  for  some  other  purposes) ;  here  they  con- 
tinued growing  till  they  had  attained  to  the  length  of  three 
or  four  feet:  by  this  treatment  the  whole  plant  was  rendered 
more  hardy,  and,  consiequently,  more  fit  for  its  final  removal 
into  the  open  border. 

Early  in  May,  having  made  good  the  height  of  the  bor- 
der quite  to  the  level  of  the  holes,  where  the  plants  were 
to  be  carried  into  the  house,  so  that  no  part  of  their  stems 
should  be  exposed  to  the  external  air,  I  opened  the 
holes  for  the  reception  of  the  plants,  leaving  them  opea 
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tipW^s  of  tk  week,  to  remove  any  noxious  quality  in  tBdt 
part  of  the  compost  which  would  first  rfeceive  the  roots. 
My  planting  was  executed  on  the  13th  of  May;  but  I  con- 
sider that  any  period  betweeh  the.  10th  of  May  and  lOth 
of  June  will  be  equafly  successful,  provided  the  i^btk  he 
done  in  seasonable  t^eathei^ ;  that  is^  wheh  it  is  neither  ^6t 
nor  cold. 

At  tli6  tiiiiie  of  planting,  I  turned  into  each  hole  a 
common  wii6elbatrow-fu]l  of  very  old  tan  from  the  pine- 
house  ;  in  the  middle  of  which  tan  the  roots  of  my  vine- 
plants  remained,  after  the  plants  hadbe^n  treated  as  I  shtfU: 
now  describe.— I  first  cut  off  the  leaves  from  the  loweir 
part  of  the  plant,  about  two  feet  and  a  half  of  its  length; 
leaving  about  an  inch  of  the  fOot-stalk  of  each  on  the  plant, 
the  end  of  which  was  then  drawn  very  carefully  through  the 
holes,  under  the  plate,  without  injuring  the  tender  part 
of  the  shoot:  the  pot  being  removed,  the  ball,  or  root^ 
of  the  plant  was  placed  two  feet  distant  from  the  front  of  the 
house,  upon  its  side  ;  so  that'  the  stem  lay  in  a  horizontal 
position,  about  six  inches  below  the  level  of  the  surface  of 
the  border.  When  thus  placed,  the  whole  of  the  stem^ 
which  was  to  be  covered,  was  sht  or  tongued  at  each  eye, 
like  a  carnation-layer,  by  passing  a  sharp  knife  at  three 
quarters  of  an  inch  below  each  eye,  and  on  the  side  of  the 
eye,  about  one-third  of  the  thickness,  into  the  wood,  and 
then  upwards  to  the  centre  of  the  joint.  Tins  being  done, 
the  stem  was  covered  with  about  foiir  inches  of  old  tan, 
and  the  other  two  inches  were  filled  up  with  the  mould  of 
the  Dorder.  It  is  essential  to  the  safety  of  the  plant,  that 
the  slitting  be  done  the  last  thing,  and  whilst  it  is  laid  in 
its  position,  lest  the  stem  should  be  broken. 

The  effect  of  the  operation  of  slitting  the  stem,  is  the 
production  of  abundance  of  roots  fi*om  every  eye.  Th6  pro- 
gress is  not  very  great,  until  the  roots  begin  to  push  out: 
after  these  shoot,  it  is  surprising  how  the  vines  grow.  I 
gave  a  little  fire  in  the  house  for  the  first  month  aftef 
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planting,  though  sparmgly ;  and  air  was  admitted  into  it 
continually^  until  the  plants  had  got  sufficient  hold  of  the 
border :  air  was  then  admitted  in  the  day,  but  the  house 
was  shut  up  at  night.  Under  this  treatment  the  shoots  of 
the  present  season  of  these  young  plants  are  from  twenty- 
five  to  thirty  feet  long,  and  their  strength  is  fully  propor- 
tionate to  their  length. 

It  is  not  my  intention  to  grow  any  thing  on  the  border, 
which'  will  exhaust  it,  or  deprive  the  vines  of  their  full 
nourishment.  To  protect  their  roots  in  the  winter,  I  shall 
use  a  covering  of  old  tan,  about  six  inches  thick,  which  I 
prefer  to  dung  or  mulch  of  any  description. 

I  have,  this  season,  planted  vines  in  the  same  way,  in 
other  houses,  besides  the.  one  I  have  mentioned;  and  with 
equal  success. 


XXVI. — On  Improved  Drawing  Paper,  or  Tablets,  for 
Artists.  By  George  Steart*.  In  a  Letter  to  Arthur 
Aikiny  Esq.  Secretary  to  the  Society  of  ArtSy  &c.  ^c, 

De  Mont  alt  Paper  MiUs,  Coomb  Downy 
Sir,  near  Bath,  Feb,  \2th,  1819. 

I  BEG  you  will  lay  before  the  Society  of  Arts,  &c.  the  six 
dozen  Lino-Stereo  Tablets  inclosed,  invented  and  manu- 
factured by  me,  for  their  inspection.  If  the  Society  should 
be  pleased  to  consider  my  improvements,  in  an  article  at 
present  in  great  request,  worthy  their  patronage,  I  shall 
feel  much  pleasure  in  receiving  it;  and  also  in  communi- 
cating any  further  information,  if  required.  ,^^ 

I  am,  Sir,  &c.  &c.  &c. 

A.  Aikin,  Esq,  GeorGE  SteART. 

Secretary,  ^c,  8cc. 

.  The  tablets  are  of  two  sorts,  rough  and  smooth; — the 
former  finished  with  a  grain  or  tooth,  the  more  effectually 

•  From  Vol.  XXXIX.  of  the  Society's  Transactions.— The  Isis  Silver 
Medal  of  the  Society  was  presented  to  Mr.  Steart,  for  this  invention. 
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to  receive  the  full  touch  of  a  pencil,  chalk,  or  crayon,  for 
which  kinds  of  drawing  they  are  principally  intended; 
while  the  latter  have  a  much  more  level  surface,  for  paint- 
ing in  water-colours,  or  for  other  delicate  works. 

The  tablets  will  be  sold  to  the  public  at  the  usual  priceti 
charged  for  the  pasted  card-boards.  I  have  already  manu- 
factured many  thousand  dozens  for  that  purpose. 

The  extra-stout  drawing-papers,  or  card-boards,  as  they 
are  usually  denominated,  are  always  made  by  pasting  seve- 
ral sheets  of  paper  together,  in  the  manner  of  a  ^common 
pasteboard,  and  afterwards  bringing  them  to  a  smooth  face 
by  pressing  and  rolling.  The  pasting  is  a  dirty  operation, 
and  the  occasion  of  many  defects,  some  of  which  are  fatal 
to  the  degree  of  perfection  and  nicety  required  in  a  good 
drawing-board ;  for  it  often  happens,  that,  let  the  work- 
men be  ever  so  careful,  the  boards  are  contaminated  by  a 
portion  of  the  paste  being  left  on  the  surface  in  handling 
the  sheets;  and  although  this  may  at  first  escape  the  artist, 
yet  it  will  be  discovered,  perhaps  when  too  late,  in  finish- 
ing a  picture.  But  a  far  more  serious  accident  than  this 
frequently  occurs,  which  it  is  impossible  to  foresee  or 
avoid ;  for  after  the  artist  may  have  spent  many  days,  and 
even  weeks,  upon  a  favourite  drawing, — ^having  occasion, 
perhaps  several  times,  to  re-wet  a  particular  part  of  it,  in 
order  to  produce  a  desired  effect  in  the  finishing, — the  ad- 
hesive qualities  of  the  paste  are  destroyed,  a  separation  of 
the  sheets  takes  place,  and  blisters  rise  upon  the  surface, 
to  the  ruin  of  his  labours.  It  has  been  often  remarked, 
abBthat  drawings  made  upon  pasted  boards,  and  exposed 
in  rooms  where  fires  are  seldom  kept,  have  very  soon  been 
spoiled;  whilst  a  print  or  a  drawing  on  a  single  sheet  of  pa- 
per, in  the  same  situation,  has  remained  quite  perfect. 
This  is  readily  accounted  for,  from  th<t  great  tendency  of 
paste  to  mould  or  mildew.  A  fourth  great  defect  is,  that 
the  far  greater  part  of  the  drawing  and  writing  papers 
now  in  use  in  this  country,  are  of  a  hollow  or  spongy  tex-» 
ture;  this  arises  from  their  being  made  of  an  indiscriminate 
xmxture  of  linen  and  cotton;  the  greater  elasticity  of  this 
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latter  preventing  its  fibre3  from  qlosely  ui^tii^  with  tho^^ 
of  the  flax :  the  con3equence  is,  an  irregular  surface,  and  ^ 
porous  spongy  substance,  very  different  from  that  which  an 
adherence  to  the  good  old-fashioned  practice  of  using  fiq^ 
linen  rags  only  in  the  manufacture  of  superior  papers  would 
produce.  Another  serious  evil  is,  that  some  manufacturers, 
having  recourse  to  the  aid  of  chemistry  for  bl^cbhig  or 
whitening  rags  of  very  inferior  quality,  by  m^aqs  q£  the 
oxymuriate  of  Ume,  supply  a  drawing-paper  sufficicQtly 
fair  to  the  eye ;  but  which,  as  it  retains  a  part  of  the  iwr 
riatic  acid,  speedily  destroys  the  fine  and  deUcate  tints  laid 
upon  it 

The  Lino-Stereo  Tablet  is  entirely  free  from  these  objec- 
tions, for  the  following  reasons : — 1st.  It  is  not  composed  of 
several  sheets  pasted  together,  but  is  moulded  from  the 
pulp,  of  any  required  thickness,  in  one  entire  mass ;  thuSs 
the  risk  of  pasting  is  avoided,  and  no  separation  of  the 
component  parts  can  possibly  take  place,  though  wetted 
ever  so  often.  2dly,  Instead  of  being  compounded  of  linei^ 
^nd  cptton,  it  is  wholly  and  solely  ipanufactured  from  the 
best  and  purest  white-linen  rags,  most  carefijly  selected; 
find,  consequently,  ii^ithout  the  aid  of  the  oxymuriate  of 
li^ne,  or  any  bleaching*  process  whatever. 


Sir,  De  MontoH  MUU,  Bath,  March  4ih,  1819, 

In  compliance  with  your  favour  of  the  £8th  ult.  I  here^ 
with  transmit  some  samples  of  the  grey  and  other  tinted 
tablets,  manufactured  from  linen  rags  previously  dji^jyi) 
the  pulp,  which  I  shall  thank  you  to  lay  before  the  C^nn- 
mittee  of  Polite  Arts  for  their  inspection.  1  beheve  thfj 
colours  are  permanent,  having  made  many  experiments  to 
prove  the  stability  of  the  colouring  materials.  The  whole 
were  manufactured  last  summer;  and  I  regret  I  cannot,  at 
present,  send  more  samples,  from  the  circumstance  of  the 
stock  being  nearly  all  disposed  of. 

I  am,  Sir,  &c.  &c 

GxOitQJC  SxSiJRTt 
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In  describing  the  manufacture  of  the  Lino-Stereo  Tablet^ 
it  may  be  necessary,  m  the  first  place,  to  point  out  the  re^ 
quij»ite  materials  or  utensils,  and  then  explain  their  uses ; 
confining  myself  to  the  technical  phrases  employed  by 
manufactures  in  paper-mills,  in  order  to  be  more  clearly 
understood. 

The  Uiejisils.'^l.  A  mould  of  the  required  dimensions^ 
similar  to  those  used  for  making  paper^  but  considerably 
stronger,  and  wdl  supported  by  additional  bars  underneath^ 
so  33  to  enable  it  to  carry,  or  bear,  a  considerable  weight 
or  pressure  'on  the  face  of  it,  without  bagging ;  with  a 
deckle  fi*om  one  and  a  half  to  two  inches  in  depth,  to  re* 
tain  the  fluid  pulp  on  the  face  of  the'  mould,  and  to  regu- 
late the  required  thickness  of  the  sheet  or  taUet:  three  or 
four  of  these  deckles,  of  different  depths,  will  be  wanted^ 
for  thinner  or  thicker  substances. 

2.  A  second  mouldy  or  compresser,  in  every  respect  like 
the  first,  but  so  much  smaller,  that  it  will  fall  into  and  fiU 
the  deckle  upon  the  face  of  the  first  mould. 

S.  A  light  press,  very  similar  to  a  napkin-press,  large 
enough  to  admit  the  mould  and  its  compresser,  which  is 
to  be  placed  in  the  most  convenient  station,  near  the  vat;  os 
in  lieu  of  it,  a  weight,  suspended  by  a  pulley  over  the  bridge^ 
laid  on  the  vat ;  but  I  consider  the  press  most  desirable. 

4«  A  set  of  felts,  of  the  very  finest  manu&cture  possible 
to  be  procured,  of  the  requited  size,  are  indispensably  ne* 
cessary. 

5w  A  pair  of  rolls,  or  cylinders,  of  large  dimensions^ 
suohriiii^e  used  by  the  rollers  of  fine  metals,  made  either 
of  mk  or  brass,  fitted  up  with  the  greatest  truth,  and 
highly  polished  on  the  sur&ce,  must  also  be  provided:—* 
exclusive  of  all  the  other  requisites  in  a  well-conducted 
paper  manu&ctory. 

The  Process. — In  selecting  the  raw  materials  for  the  mar- 
nu&cture  of  the  Lino-tablets,  great  care  is  taken  to  reserve 
the  best  arid  purest  white  linen  rags  only,  rejecting  all  mus- 
lins, calicoes,  and  every  other  article  made  of  cotton.  The 
iiaen  rags  are  th^n  carefidljy  soste^^    aveslopked,   and 
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cleansedi  washed^  and  beaten  into  pulp  in  the  usual  man* 
ner  practised  by  paper-manufacturers  of  the  first  class. 

The  pulp  being  ready,  and  diluted  in  the  vat  by  the  pro- 
per proportion  of  pure  water,  the  workman,  dipping  his 
first  mould  into  the  vat,  takes  it  up,  filled  with  pulp  to  the 
top  of  the  deckle ;  and  holding  it  horizontally,  and  gently 
shaking  it,  causes  the  water  to  subside,  leaving  the  pulp 
very  evenly  set  upon  the  face  of  the  mould :  having  rested 
it  for  a  moment  or  two  on  the  bridge  of  the  vat,  the  com- 
presser,  with  its  face  downwards,  is  now  carefidly  laid  upon 
the  sheet  or  tablet,  and  both  together  placed'in  the  small 
press  close  at  hand,  where  it  is  submitted  to  a  very  gentle 
pressure,  in  order  to  exclude  a  great  proportion  of  the 
water  remaining  in  the  sheet  :-^it  is  thea  withdrawn,  the 
compresser  and  the  deckle  are  both  taken  off,  and  another 
workman  couches  it,  by  very  dexterously  tiuming  the  mould 
upside  down,  and  pressing  it  pretty  hard  with  his  hands  on 
one  of  the  fine  felts  previously  laid  upon  a  very  level  press- 
ing plank,  by  which  means  the  tablet  is  left  on  the  felt 
The  mould  is  then  returned  to  the  vat-man,  who  repeats-  llie 
process  as  before.  The  coucher,  in  the  mean  time,  lays 
another  felt  upon  the  sheet  or  tabletjust  couched,  whereon 
the  second  sheet  is  to  be  laid  in  the  same  manner ;  and  so 
on,  till  all  the  felts  are  occupied ;  over  which  another  level 
plank  is  placed,  and  the  whole  drawn  away  on  a  small  riail- 
road  waggon  to  the  great  press,  where  it  undergoes  a 
pretty  severe  pressure.  j 

The  tablets  will  now  be  found  to  have  sufficient  adhesion 
to  bear  handling  with  care,  and  are  separated  fiMlil^  the 
felts,  and  placed  one  upon  another,  so  as  to  form  proks: 
these  packs  are  to  be  submitted  again  to  the  action  of  the 
press,  till  more  water  is  expelled ;  then  are  parted  sheet  by 
sheet,  pressed,  and  parted  again ;  and  this  is  repeated  as 
often  as  necessary,  taking  care  to  increase  the  pressure 
every  operation,  until  the  face  of  the  tablets  is  sufficiently 
smooth:  they  are  then  carefully  dried,  sized,  picked,  sorted, 
&c.  carried  to  the  rolling-mill^  and  several  times  passed  be- 
tween the  polished  cylinders,  to  give  them  the  Ii^t  .finislu. 
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The  above  is  the  process  for  the  plain  or  white  tablets.  In 
making  the  tinted  tablets,  the  following  additional  particu- 
lars are  to  be  attended  to : — 

The  rags  are  cleansed,  washed,  and  beaten  into  half 
stuff  in  the  usual  way ;  the  water  being  drained  off,  the 
pulp  is  put  into  a  vat  with  a  solution  in  water,  of  acetate  of 
alumine,  or  sulphate  of  iron,  as  a  mordant  or  ground  to  fix 
the  colour,  according  to  the  colour  intended  to  be  made : 
the  whole  is  well  incorporated,  and  suffered  to  remain  for 
half  an  hour  or  more,  when  the  colouring  tincture,  previ- 
ously prepared,  is  added;  after  which,  the  whole  being  re- 
turned to  the  engine,  is  beaten  into  fine  pulp,  and  then 
wrought  into  tablets. 

The  dyeing  materials  I  chiefly  make  use  of,  are,  man- 
grove bark,  quercitron  bark^  best  blue  Aleppo  galls,  sul- 
phate of  iron,  and  acetate  of  alumine.  A  due  combina- 
tion of  these  materials  produces  a  great  variety  of  drabs, 
greys,  sand-colours,  &c.,  and,  I  believe,  more  permanent 
or  fixed  than  can  be  produced  by  any  other  means. 

The  advantages  to  be  obtained  by  this  mode  of  manu- 
facture over  all  others,  are  su£BcientIy  explained  in  my 
former  Letter. 

I  am,  Sir,  &c.  &c. 

J.  Aikin,  Etq.  GeORGE  StEART. 

Secretary,  Sfc.  SfC, 


XXVII. — Method  of  ascertaining  and  correcting  the  Local 

Variation  of  the  Ship's  Compass,  occasioned  by  the  In- 

Jhffii^  of  the  Guns  and  other  Iron  on  Board.    By  Peter 

Ba&low,   Professor  at  the  Royak  Military  Academy ^ 

Woolwich*. 

Royal  MUitary  Academy,  Woolwich, 
November  l^th,  1820. 

In  a  mercantile  nation  like  Great  Britain,  every  attempt 
to  improve  the  practice  of  navigation,  and  to  diminish  its 

•  From  Vol.  XXXIX.  oftheTransactionsV  the  Society  of  Arts,  &c^— 
iM r.  Barlow,  besides  being  elected  a  Perpetual  Member  of  the  Society, 
had  its  Large  Gold  Medal,  and  a  complete  set  of  ltd  Transactions,  voted 
to  him  fbr  this  importaiit  discovery. 


%. 


154         B^RM)w  on  the  FarUuion  of  the  Onihpa$s, 

dangef  B,  k  entitled  to  tbe  favourable  consideratioii  of  the 
public  \  and  when  in  those  attempts  an  individual  has  suc- 
ceeded in  developing  any  new  and  useful  principle,  the 
more  that  principle  is  known,  the  more  rapid  will  be  the 
consequent  improvement.  As  the  Society  of  Arts,  &a  is 
ever  ready  to  sanction  with  its  approbation,  and  to  encou- 
rage with  its  reward  every  useful  invention  or  discovery,  I 
feel  desirous  of  submitting  to  its  notice  a  method  which  I 
have  proposed  for  correcting  the  local  attraction  of  a  ship's 
guns»  and  other  iron^  on  the  ship's  compass;  a  subject  which 
has  for  some  years  engaged  the  attention  of  the  most  able 
navigiators  and  philosophers  of  this  country. 

That  the  guns,  ballast,  and  other  iron  in  vessels  of.any 
description,  aad  particularly  in  ships  of  war,  should  have  an 
influence  in  disturbing  the  natural  direction  of  the  compass^ 
seems  now  so  obvious,  that  we  are  astonished  it  did  not 
long  ago  attract  the  attention  of  the  many  able  English 
navigators,  whose  names  do  honour  to  the  country  which 
gave  them  birth:  yet  so  far  was  this  from  being  the  case> 
that  when  the  circtmistance  was  first  noticed  by  Mr.  Wales, 
in  one  of  his  voyages  with  Captain  Cook,,  neither  the  one 
nor  the  other  of  these  intelligent  observers  was  able  to 
account  for  the  anomaly  they  had  detected.  They  found, 
that  with  the  ship's  head  on  different  points  of  the  compass, 
the  needle  pointed  in  different  directions,  deviating  as  much 
as  5°,  6°,  or  7°;  but  the  cause  of  the  anomaly  remained  un- 
accounted for,  till  Captain  Flinders  at  length  discovered  it 
to  be  caused  by  the  local  attraction  of  the  iron  of  the  vessel, 
and  to  be  dependent,  as  to  quantity  and  directiofl^.on  the 
dip  of  the  needle. 

The  more  recent  observations  of  Mr.  Bain,  who  has  pub- 
lished a  very  useful  work  on  the  subject*,  and  of  Captains 
Ross  and  Sabine  in  their  voyage  of  discovery  towards  the 
North,  have  confirmed,  in  a  great  measure,  preceding  deduc- 
tions, and  have  shewn  the  great  necessity  of  devising  some 
method  of  correction.  In  Baffin's  Bay,  the  local  attraction 
ivaa  so  considerable,  as  to  cause  a  deviation  of  nearly  50^, 

*  Bain  ^<  On  the  VariatiaBr  of  tiie  Compfoa.'' 
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4u;corduig  as  the  o]bservation  was  made  with  the  ship's  l^ad 
pointing  to  the  east  or  west.  Hence  there  no  longer  re- 
njiaiped  any  doubt,  that  the  law  laid  down  by  Captain  Flin- 
'  ders  is,  generally  speaking,  correct ;  viz.  that  the  quantity 
oi  local  attraction  depends  upon  the  quantity  of  the  dip, 
and  that  the  effect  is  also  produced  in  opposite  directions, 
aQOprding  as  the  vessel  is  in  the  southern  or  northern 
hemisphere  of  the  globe;  but  at  the  same  time  these  qbser- 
vations  demonstrated^  that  the  ratio  of  this  increase  or 
decrease  which  he  had  assumed  was  entirely  erroneous. 

At  the  same  time,  however,  that  these  observations  de- 
monstrated the  inadequacy  of  Captain  Flinders'  rule,  they 
did  not  answer  the  purpose  of  establishing  any  new  rule 
more  accurate*  Indeed^  every  one  had  deceived  himself 
by  assuming  the  east  and  west  points  to  be  those  of 
greatest  attraction ;  whereas^  as  will  appear  in  this  paper, 
those  points,,  in  certain  places  of  the  earthy  are  actually 
points  of  no  attraction :  up  to  this  time,  therefore,  every 
thing  was  inaccurate  and  uncertain,  both  as  it  related  to 
the  determination  of  the  quantity  of  deviation,  at  different 
points  of  the  compass,  and  at  the  same  points  in  different 
parts  of  the  earth. 

In  this  state  of  the  inquiry,  I  commenced  a  series  of 
magnetieal  experiments  in  the  beginning  of  the  yea^  1819; 
and  was  so  fortunate  as  to  discover  two  important  facts^ 
which  promise  to  throw  considerable  light  upon  this 
hitherto  mysterious  subject.  The  one  is,  that  in  every 
mass  of  iron  there  is  a  plane  of  no  attraction^  viz.  a  plane, 
in  which  a  compass  being  placed,  the  iron  has  no  effect  upon 
the  needle.  This  plane  passes  from  the  magnetic  north 
point  to  the  south  ;  and  in  this  latitude  inclines  to  the  hori- 
zon, at  an  angle  of  19''  S4',  being  the  complement  of  the 
dip.  The  other  is,  that  the  attraction  of  iron  on  the  com- 
pass depends  wholly  on  the  surface  of  the  former,  and  is 
independent  of  the  mass  or  quantity.  I  also  discovered 
other  laws  of  action,  founded  upon  these  two,  which  are  ex- 
plained in  my  ^'  Essay  on  Magnetic  Attractions,"  a  copy  of 
which  I  have  done  myself  the  hoiiour  of  tran9mit|ang  with 
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this  Memoir^  begging  for  it  the  acceptance  of  the  Society 
of  Arts. 

The  nature  and  properties  of  the  plane  of  no  attraction, 
and  of  the  other  laws  which  result  from  this  fundamental 
fact,  will  be  best  illustrated  by  referring  to  fig.  1,  Plate  XIII.* 
In  this  figure,  O  is  supposed  to  represent  an  iron  ball,  and 
A  A  A  a  sphere  within  in  its  influence ;  the  Points  S  Q  N  Q' 
being  in  the  meridian.  The  line  N  S^,  contained  in  the 
plane  SEN  W,  denotes  the  natural  direction  of  the  dip- 
ping needle  in  these  latitudes;  its  inclination  from  the  hori- 
zon being  about  70 J®.  Now,  conceiving  Q  E  Q'  W  to  re- 
present a  circle  or  plane  passing  through  the  centre  of  the 
ball,  and  perpendicular  to  the  axis  N  S,  it  will  be  the 
plane  of  no  attraction ;  which  has  this  remarkable  property, 
that  if  lines  be  drawn  in  it,  as,  for  example,  the  lines 
O  C,  O  C',  O  C",  and  a  compass  be  placed  any  where  in 
those  lines,  or,  in  short,  in  any  point  of  the  plane  Q  E  Q'  W, 
it  will  be  uninfluenced  by  the  iron-ball,  and  will  preserve  its 
nattu*al  magnetic  direction.  But  as  soon  as  the  compass 
is  removed  out  of  this  plane,  the  needle  is  found  to  devi- 
ate from  its  original  bearing ;  its  south  end  being  drawn 
towards  the  ball  when  the  compass  is  placed  below  the  plane 
Q  E  Q'  W,  and  the  north  end  when  it  is  above ;  in  all 
these  cases  the  quantity  of  deviation  follows  a  determinate 
law.  Suppose  two  other  planes  in  the  sphere  AAA,  each 
passing  through  the  centre  of  the  ball,  and  each  perpendi- 
cular to  Q  E  Q'  W,  of.  which  let  M  O  S  L,  M'  O  S  E', 
represent  quadrants.  Now,  supposing  a  compass  placed 
in  each  of  these  planes,  somewhere  in  the  lines  O  L,  O  L*, 
but  equidistant  from  O,  then  the  tangent  of  the  deviation 
of  the  compass  in  O  L,  will  be  to  that  in  O  L',  as  the  rect- 
angle of  the  sine  of  twice  the  arc  L  M,  and  the  cosine  of 
the  arc  E  M,  is  to  the  rectangle  of  the  sine  of  twice  L'  M', 
and  the  cosine  of  E  M',  (E  being  the  east  point  of  the  ho- 
rison ;)  so  that  the  deviation  being  known  for  any  one  situ- 
tion,  it  may  be  computed  for  any  whatsoever.  ' 

"*  This  Plate  will  be  given  in  the  succeeding  Number. 
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Having  estabtished  the  above  laws,  by  the  most  satisfac- 
tory experiments^  I  next  asciertained  the  law  for  dijSerent 
distances,  finding  it  to  be  very  accurately,  as  follows :  viz. 
the  tangent  of  the  deviation  is  inversely  proportional  to 
the  cube  of  the  distance,  the  angulax  position  being  the 
same. 

And  when  different  iron-balls  are  employed,  the  tangent 
of  deviation  is  directly  proportional  to  the  cube  of  their 
diameters.  But  what  is  the  most  remarkable,  is,  that  not- 
withstanding the  above  law  seems  to  indicate  that  the  tan* 
gents  of  deviation  are  as  the  masses ;  yet  balls  and  shells, 
whatever  may  be  the  thickness  of  the  latter  (provided  it  be 
not  less  than  one-twentieth  of  an  inch),  having  the  same 
external  diameter,  give  the  same  results. 

The  power  of  attraction,  therefore,  resides  wholly  on 
the  surface;  and  the  law  becomes,  the  squares  of  the  tan- 
gents of  deviation,  are  directly  proportional  to  the  cubes  of 
the  surfaces.  Lastly,  I  ascertained  that  all  those  laws 
which  were  deduced  from  experiments  on  balls  and  shells, 
have  equally  place  in  iron  bodies  of  the  most  irregular 
forms,  and  ultimately  in  ships  of  war  carrying  the  usual 
equipments  of  such  vessels. 

..  Hitheiix)  I  had  proceeded  on  the  foundation  of  experi- 
mental results,  and  had  carefully  abstained  from  advancing 
any  thing  which  might  be  considered  hypothetical ;  but 
seeing  the  beautiful  unifoi^mity  and  simpHcity  of  the  laws 
above  stated,  I  could  not  refhiin  from  concluding,  that  the 
remarkable  fact  of  the  plane  of  no  attraction  being  perpen- 
dicular to  the  direction  of  the  dipping  needle,  was  not  acci- 
dental or  pecuUar  to  these  latitudes,  but  that  the  same  had 
place  in  every  part  of  the  world;  and  it  was  on  this  ground 
I  proposed  the  method  which  I  have  endeavoured  to  ex- 
plain for  correcting  the  local  attraction  of  vessels.  It  is 
clear,  however,  that,  independent  of  observations  in  other 
parts  of  the  world,  this  conjecture,  however  reasonable  and 
probable,  could  not  be  received  amongst  the  established 
principles  of  magnetism ;  and  I  therefore  esteem  myself 
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highly  forttAiAte  iii  having  lately  found  th&t  Mr.  P.  Lecotmt 
has  been  carrying  on  a  course  of  experiments,  in  some 
measure  similar  to  my  own,  onboard  H.  M.  S.  Conquereiir; 
and  by  attentively  observing  the  various  phenomena  pre- 
sented by  iron  bodies  on  the  magnet,  in  his  passage  from 
St  Helena  to  England,  he  has  most  satisfactorily  demon- 
strated, the  accuracy  of  my  deduction  relative  to  the  varying 
position  of  the  plane  of  no  attraction  in  different  latitudes, 
but  at  the  same  time  wholly  independent  of  any  thing  I  had 
done,  and  indeed  without  being  aware  that  such  a  work  ast 
mine  had  ever  been  published.* 

\To  he  continued.'] 
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Gas  supplied  in  a  portable  state. 
Public  and  private  buildings  may  now  be  lighted  with  gai^ 
in  a  satisfactory  manner,  on  a  plan  lately  perfected  by  Mr.W. 
Caslon,  of  Burton  Crescent,  who  condenses  a  quantity  of  gas 
into  cylindrical  iron  vessels,  with  convex  ends,  proved  with 
a  pressure  considerably  greater  than  that  produced  by  the 
elasticity  of  the  compressed  gas.  These  vessels  are  sent 
to  the  premises  where  the  gas  is  required,  and  are  then 
connected  to  the  pipes  and  lamps  by  union-screws.  The 
gas  passes  through  two  machines,  of  simple  construction ; 
one  for  regulating  the  pressure,  the  other  for  measuring 
the  quantity  consumed;  and  a  mercurial-guage  indicates 
when  the  quantity  of  gas  in  the  vessel  is  getting  low.  The 
ga»  which  is  supplied  in  this  way,  being  produced  from  ofl, 
the  necessary  apparatus,  and  the  pipes,  lamps,  and  burners, 
are  not  liable  to  get  out  of  repair — a  consideration  of  im- 
portance, as  coal-gas  unavoidably  corrodes  and  destrojrs 
them.  The  vessels  hold  about  seventy  cubic  feet  of  gas 
each  J  and  one  foot  suppUes  a  burner  for  an  hom*,  affording 
the  light  of  twelve  ordinary  tallow  candles. 

•  See  Lecount  "  On  the  I^olarization  of  Iron.'* 
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Accidents  are,  hdwever^  liable  tdi  happen  from  the  powcrr 
of  the  compressed  gas^  unless  the  vessels  ate  madid  te-^ 
markably  strong.    We  have  heard  of  one  case. 


LIST  OF  PATENTS  FOR  NEW  INVENTIONS, 

whkh  have  passed  the  Great  Seal,  since  Dec,  22,  1821. 

To  Pierre  Erard,  of  Great  Marlborough  Street,  in  the 
county  of  Middlesex,  Musical-instrument-maker,  in  conise-' 
quenoe  of  communications  made  to  him  by  a  certain 
Foreigner,  residing  abroad,  for  certain  ijnproTements  on 
Piano-Fortes,  and  other  keyed  Musicai-instii^uments.  Dated 
December  22,  1821. — To  be  specified  in  six  months. 

To  George  Linton,  of  Gk)ucester  Street,  Queen  Square, 
in  the  county  of  Middlesex,  Merchant,  for  a  new  method 
of  Impelling  Machinery  without  the  aid  of  steam,  water, 
wind,  air,  or  fire.  Dated  December  22^  1821.— In  »x 
monthB. 

To  Richard  Ormrod,  of  Manchester,  in  the  coimty  of 
Lancaster,  Iron-founder,  in  consequeilCe  of  a  communi- 
cation  made  to  him  by  a  certain  person  residing  abroad, 
for  an  improvement  in  the  nM)de  of  Heating  Liquids  in 
Balers,  and  thereby  accelerating  and  increasing  the  pro* 
ductionof  Steam.    Dated  January  7, 1882.— In  six  months. 

To  William  Ravenscroft,  of  Serle  Street,  Lincoln's  Inn 
Fields,  in  the  parish  of  St.  Clement  Dstnes,  in  the  county 
of  Middlesex,  Peruke-maker,  for  his  new-invented  Foren- 
sic Wig,  the  curls  whereof  are  constructed  on  a  principle 
td  supersede  the  necessity  of  frizzing,  curling,  or  using 
hard  pomatum :  and  also,  for  the  tails  of  the  wig  not  to 
require  tying  in  dressing;  and  fui*lher,  the  impossibility  of 
any  person  untyini;  them*  DatcMi  January  14y  1822.— In 
two  months. 

To  Richard  Summers  Hartford,,  of  Ebbro-Vale  Iron 
Works,  in  the  parish  of  Aberystwith,  in  the  county  of 
Monmouth,  Iron-master,  being  one  of  the  people  called 
Quakers,  for  hi&  improvement  in  that  department  of  Ma- 
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nufacture  of  Iron  commonly  called  Puddling.      Dated 
January  9^  18SS. — ^In  four  months. 

To  James  Harris^  of  St  Mildred's  Courts  in  the  city  of 
London,  Tea-dealer,  for  his  improvement  in  the  Manu- 
facture of  Shoes  for  Horses  and  Cattle.      Dated  January 
9,  1822.— »-In  six  months. 

To  David  Loescham,  of  Newman  Street,  Oxford  Road, 
in  the  county  of  Middlesex,  Musical-instrument-maker ; 
and  James  Allwright,  of  Little  Newport  Street,  in  the 
parish  of  St  Ann's,  Soho,  in  the  county  of  Middlesex, 
Cheesemonger ;  in  consequence  of  a  communication  from 
a  foreigner,  residing  abroad,  of  a  new  or  improved  Keyed 
Musical-instrument,  comprising  in  itself  many  qualities 
never  hitherto  produced  in  one  instrument;  and  possessing 
those  qualities,  in  clearness  of  sound,  quality,  distinctness, 
forte,  piano,  delicacy  of  touch,  and  shake  on  the  keys  or  ■ 
notes,  bjT  increasing  to  forte,  and  decreasing  to  piano,  at 
the  will  of  the  performer.  Dated  January  14,  1822.«— In 
sixnionths. 

To  Alexander  Gordon,   of  the  city  of  London,   and 
David  Gordon,  of  the  city  and  county  of  Edinburgh, 
Esqrs.,  for  their  improvements  and  additions  in  the  Con- 
struction of  Lamps ;  and  of  Compositions  and  Materials '. 
to  be  burned  in  the  Lamps ;  and  which  may  also  be  burned , 
in  other  lamps.    Dated  January  14, 1822. — In  six  months. 

To  David  Gt)rdon,  of  the  city  and  county  of  Edin-, 
burgh.  Esquire,  for  his  certain  improvements  and  addi- . 
tions  to  Steam-Packets  and  other  vessels;  part  of  which  . 
improvements  are  applicable  to  other  Naval  and  Marine 
purposes.    Dated  January  14,  1822. — In  four  months. 

To  Augustus  Applegath,  of  Duke  Street,  Lett's  Town, 
Lambeth,  in  the  county  of  Surrey,  Printer ;  for  his  certain 
improvements  in  Printing  Machines.    Dated  January  14, . 
1822.— In  four  months. 
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XXlK.'^Specification  of  ike  Patent  granted  to  James 
Smethurst,  of  St.  Margaret's  Hill,  Southwark,  in  the 
County  of  Surrey,  Lamp  Manyfacturer  and  Contractor  f 
and  Nicholas  Paul,  of  Villiers  Street,  Strand,  in  the 
County  of  Middlesex,  Mechanician;  for  certain  Improve- 
menis  applicable  to  Lamps  and  Reflectors. — Dated 
30th  Oct.  1802.  Term  expir^.-^lContinued  from  p.  IS.] 

WITH  AN  OCTAVO  AND  A  QUARTO  PLATE. 

In  the  drawing  Na  IIL,  plate  XI.,  fig.  1,  represents  a  lamp  for 
lighting  hallsy  passages,  staircases,  or  other  similar  purposes ; , 
and  which  is  likewise  capable  of  being  used  as  a  bracket 
or  table-lamp :  it  consists  of  some  parts  which  are  com- 
mon to  the  lamp  last  described,  and  shewn  in  fig.  7,  of  the 
drawing  No.  II. ;  and  the  same  letters  of  reference  apply 
also  to  it  The  variations  are  as  follow: — The  tube,  C, 
is  shortened ;  and  below  the  moveable  ring,  c,  of  tiie  air- 
register,  S,  a  base  or  foot,  W,  is  fixed,  having  within  it  an 
additional  tube,  X,  made  somewhat  tapering ;  the  use  of 
which  is,  to  place  the  lamp  in  the  socket  of  a  candlestick, 
or  the  catch-box^  of  a  glass  vase,  such  as  is  commonly  used 
for  a  passage-lamp ;.  in  which  latter  case  the  circular-reflec- 
tor, Q,  may  be  also  suspended  in  the  glass  vase,  by  means 
of  the  chain  and  hooks,  Y,  Y,  Y :  and  by  means  of  the 
circular  hole  in  its  centre,  being  made  wider,  as  seen  at 
Z,  it  will  not  so  much  hinder  the  light  of  the  lamp  from 
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proceeding  upwards^  and  will  still  reflect  some  of  the  rays 
underneath  the  lamp.  When  the  said  circular-reflector 
is  intended  to  be  used  with  a  table-lamp>  it  may  be  sus^ 
pended  by  means  of  branches  fixed  to  it ;  and  may  also  be 
fixed  to  a  socket^  sliding  upon  the  supporter  of  the  glasd 
dome  or  chimney,  D. 

In  the  drawing  No.IV.,  plate  XII,  fig.l,  represents  a  mode 
of  adopting  one  of  the  circular-reflectors,  Q,  to  a  common 
patent  lamp,  having  a  circular  reservoir  for  the  oil  above^ 
In-order  to  this,  a  hook  is  fixed  to  the  tube  proceeding 
from  the  said  reservoir ;  a  recess  or  slit  is  made  in  one  side 
of  the  reflector,  to  admit  the  tube ;  and  close  to  the  said 
slit  is  made  a  hole,  to  permit  the  said  hook  to  pass  through, 
by  which  means  the  reflector  is  sustained  on  that  side. 
On  the  other  side  of  the  reflector,  a  smaU  piece  is  fixed, 
having  a  hole  through  it ;  and  another  corresponding  hole 
being  made  underneath  the  reservoir,  the  reflector  is  put 
into  its  place,  by  being  suspended  upon  the  hook,  fixed  to 
the  tube,  from  the  reservoir,  on  one  side ;  and  having  a  metal 
pin,  put  through  the  hole  in  its  piece,  and  in  the  reservoii^ 
on  the  opposite  side,  to  complete  its  suspension. 

Fig.  2,  of  the  same  drawing,  represents  our  mode  of 
adapting  one,  two,  or  more  burners,  with  either  one  or 
two  flat  wicks  in  each ;  or  one  or  two  more  burners,  with 
circular  wicks;  to  such  a  vase,  or  other  reservoir  for  oil,  A, 
upon  a  stand,  as  is  commonly  in  use,  by  means  of  our  screwed 
conical  joints;  so  that  any  of  them  maybe  employed  at 
pleasure ;  and  that  they  may  easily  be  separated,  in  ord^ 
to  clean  them,  or  for  any  other  purpose.  B  is  a  burner, 
composed  of  a  metal  tube  or  body,  to  contain  the  oil ;  and 
a  wick-holder,  C,  having  two  flat  wicks,  c,  c,  parallel  to  each 
other,  with  an  air-pipe,  b,  placed  between  them;  the  lower 
end  of  which,  being  open,  has  a  register,  F,  to  admit  and 
regulate  one  part  of  the  air,  which  supports  the  combustion 
of  the  oil  employed.  D,  is  a  glass  dome  or  chimney,  on  an 
improved  construction ;  it  having  a  dome  at  d,  d,  and  a 
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narraw  tube  above ;  and  being  made  longer  in  the  part  below 
the  flame,  than  those  hitherto  employed.  It  is  fitted  into  a 
proper  supporter,  E,  which  has  a  spring  tube  at  e,  to  enable 
it  to  be  fitted  upon  the  outside  of  the  body  of  the  burner,  B, 
so  as  to  slide  up  and  down,  and  be  retained  in  the  desired  po- 
sition at  pleasure ;  and  it  has  also  a  ring  or  hoop,/,/,  above 
it,  to  confine  the  glass  chimney,  and  keep  it  steady.  A  num- 
ber of  holes  are  made  through  that  part  of  the  supporter, 
E,  in  which  the  glass  chimney,  D,  rests,  in  order  to  sufier 
another  current  of  firesh  air  to  pass  through  them,  which 
moves  with  rapidity  between  the  body  of  the  burner,  B, 
and  the  elongated  part  of  the  glass  chimney,  D,  and,  being 
reverberated  upon  the  flame,  by  means  of  the  dome  of 
the  chimney  at  d,  d,  completes  the  combustion  of  the  oil ; 
and  the  heated  and  decomposed  air  escapes  with  velocity, 
up  the  narrow  tube  of  the  chimney.  A  plan  of  this  part 
of  the  supporter,  with  its  holes,  is  also  represented  sepa- 
rately at  £,  fig.  8.  Another  improvement  in  the  construc- 
tion of  this  lamp,  consists  in  removing  the  ring  or  hoop,/,^ 
of  the  supporter,  E ;  as  the  glass  chimney,  D,  is  elongated 
80  fiur  below  the  flame  of  the  lamp,  as  for  the  ring  or  hoop^ 
ffff  not  to  hinder  the  rays  of  light,  thereby  produced, 
from  proceeding  on  all  sides.  The  wick-holder,  C,  is  sup- 
ported in  the  body  of  the  lamp,  Bj  upon  three  or  more 
flihortpins,  as  seen  at  g,  gj  g.  G,  is  a  small  glass  cup,  sup* 
ported  in  a  metal  ring,  to  detain  any  oil  which  might  leak 
firom  the  burner,  B.  Figs.  3,  and  4,  represent  the  double 
wick-holder  of  the  burner,  B,  shewn  m  two  different  posi- 
tions. In  fig.  5,  H  is  a  lamp,  composed  of  a  metal  tube  or 
body,  to  contain  the  oil ;  and  having  a  wick-holder.  A,  with 
one  flat  wick :  the  upper  part  of  this  tube  is  made  sloping 
or  tapering  on  each  side,  at  i,  i ;  in  order  to  conduct  the 
fresh  air,  which  passes  through  the  holes  in  the  supporter, 
E,  of  the  glass  chimney,  D,  just  described  in  fig.  2,  in  two 
currents,  one  on  each  side  of  the  flame.  The  wick-holder,  h, 

maybe  either  supported  on  four  short  pins,  withinside  the 

m2 
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body  of  the  burner^  H ;  two  of  which  are  shewn  sit  gjg ;  or 
as  shewn  in  figs.  6  and?,  which  represent  the  single  wick- 
holder,  in  two  different  positions,  with  hooks,  7,7,  projecting 
at  each  end,  whereby  it  may  be  supported  on  the  top  of 
the  body  of  the  burner,  H.  In  figs.  20, 21,  and  22,  E,  E,  E, 
exhibit  other  modes  of  forming  the  supporter,  E,  of  the 
glass  chimney,  D ;  so  as  to  make  it  serve  as  a  register  for 
the  admission  of  fresh  air.  Instead  of  holes  being  made  in 
the  part  which  supports  the  glass  chimney;  it  is  com- 
posed of  two  metal  plates,  both  of  which  have  one,  two^ 
three,  or  more  similar  holes,  with  spaces  between  them, 
equal  to  their  diameters :  the  lower  plate  being  moveable, 
it  can,  by  means  of  the  stud,  p,  which  projects  firom 
it  below,  be  turned,  more  or  less,  so  as  to  shut  or 
open  the  holes,  and  thereby  suffer  more  or  less  air 
to  be  admitted,  as  may  be  found  necessary.  Instead 
of  using  a  spring  tube  for  fixing  the  supporter,  E,  of 
the  glass  dome  or  chimney,  on  the  burner  of  the  lamp, 
as  in  figs.  2  and  5 ;  the  tube,  k,  may  be  divided  half-way 
round  at  I,  l,  and  agdn  at  m,  so  as  to  fit  loosely  upon  the 
outside  of  the  burner  B,  fig.  2,  H,  fig.  5,  or  I,  fig.  9 ; 
and  the  two  ends,  97,  %  being  bent  at  right  angles,  and 
perforated,  and  being  connected  by  the  screw,  0,  it  may,  * 
by  tightening  this  screw,  be  retained  in  any  situation  on 
the  outside  of  the  said  burners.  In  fig.  9, 1,  is  a  semi- 
cylindrical  section  of  a  burner,  having  a  circular  wick, 
and  a  contrivance  for  raising  it  The  different  parts  of 
this  burner  are  shewn  separately  by  figs.  10,  11,  12,  13, 
14,  and  15;  and  the  same  letters  of  reference  apply  to 
them  all.  Fig.  10  shews  the  body  of  the  burner  to  con- 
tain the  oil :  it  consists  of  two  tubes,  the  innermost  being 
fixed  to  the  outermost,  at  its  lower  part;  and,  being  open 
below,  has  an  air-register,  F,  to  regulate  one  part  of  the 
air,  which  supports  the  combustion  of  the  oil ;  and  a  pro- 
jecting rib,  q,  q,  fixed  to  it;  the  use  of  which  will  be  de- 
scribed hereafter.     To  the  lower  part  of  the  outer  tube  < 
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is  fixed  a  short  tube,  a,  on  the  outside  of  which  is  a  male 
screw,  and  the  inside  of  which  is  made  conical ;  the  use  of 
which  will  likewise  be  presently  described.  Holes  are  made 
throu^  the  said  outer  tube,  where  the  above-described 
short  tube  is  fixed  to  it,  to  admit  oil,  and  keep  out  any 
extraneous  substance.    Fig.  11  shews  that  part  of  the 
burner,  K,  which  serves  to  raise  the  wick ;  it  consists  of 
two  tubes  fixed  to  each  other  at  top,  and  having  a  space 
"between  them  sufficient  to  permit  the  outer  tube  of  fig.  10, 
I,  to  pass  between  them.     The  inner  tube  has  a  spiral 
groove,  or  screw-like  channel,  r,  r,  r,  r,  r,  r,  r,  r,  r,  r,  made 
within  it.     Figs,  13  and  14  exhibit  two  different  views  of 
the  wick-holder ;  it  being  a  short  tube,  the  upper  outside 
half  of  which  is  made  of  a  lesser  exterior  diameter  than 
the  lower,  in  order  to  receive  the  circular  wick  of  the  lamp 
upon  it,  which  is  confined  in  its  place  by  the  thin  metal 
ring  or  ferule,  fig.  15,  being  slipped  over  it.     This  wick- 
holder  slides  up  and  down  upon  the  inner  tube  of  the 
burner,  I,  fig.  10;  and  is  prevented  from  turning'roimd  upon 
it,  by  means  of  a  groove,  5,  withinside  of  it,  which  receives 
the  projecting  rib,  q,  9,  fig.  10,  before  described.     The 
exterior  surfiice  of  the  lower  part  of  the  wick-holder  has  a 
number  of  perpendicular  furrows  made  round  it,  as  repre- 
sented in  fig.  13,  to  permit  the  oil  to  pass  by  it  to  the  wick; 
and  has,  besides,  a  short  pin  or  stud,  /,  fixed  to  it,  which 
slides  in  the  spiral  or  screw-like  groove,  r,  r,  r,  &c.  on  the 
inside  of  the  inner  tube,  K,  fig.  11,  before  described;  so 
that  by  means  of  the  said  tube  being  turned  either  one 
way  or  the  other,  the  wick-holder  is  raised  or  lowered; 
Fig.  IS  is  a  metal  ring,  which  fits  on  the  inside  of  the  top 
of  the  tube,  K,  fig.  11,  and  is  made  conical  withinside;  its 
use  is  to  confine  the  wick. 

To  this  burner  the  glass  chimney,  D,  and  its  supporter^ 
E,  are  adapted  in  the  same  manner  as  is  shewn  in  figs.  2 
and  5 :  and  die  supporter  being  attached  by  means  of  its 
spring  or  screw  tube,  e  or  k,  to  the  outer  tube  K,  fig.  11; 
upon  its  being  turned  either  one  way  or  the  other,  the  said 
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outer  tube,  K,  is  consequently  turned  with  it,  and  thereby 
raises  or  lowers  the  wick  of  the  hmp.     Figs.  16,  17, 18, 
and  19  represent  the  parts  which  form  our  screwed  conical 
joint,  shewn  in  different  positions.    Fig.  16  exhibits  part 
of  the  pipe  which  procefeds  from  the  reservoir.  A,  fig.  2 ; 
leaving  the  part,  a,  of  the  joint  fixed  to  it     This  part,  a, 
is  made  conical  at  the  end,  on  its  outside,  and  so  made  as 
to  fit  exactly  into  the  conical  part  of  the  short-screwed 
tube,  a,  fixed  to  the  burners,  B,  fig.  2,  H,  fig.  5,  and  I, 
figs.  9  and  10.      This  pipe,  fig.  16,  has,  besides,  a  pro- 
jecting shoulder  at  u,  u,  for  the  inner  part  of  the  screwed 
ring,  a,  fig.  17  and  18,  to  press  against;  and  this  ring  being 
screwed  upon  the  outside  of  the  short  conical  tube,  a,  figs.  6, 
9,  and  10,  either  by  means  of  its  milled  edge,  or  by  means 
of  the  claws  of  the  wrench,  fig.  24,  being  inserted  into  the 
two  slits  or  notches,  v,  t;,  made  in  the  said  milled  edge  for 
that  purpose,  imtil  it  is  tight,  it  will  bring  the  conical 
parts  of  the  joint,  a,  into  close  contact  with  each  other, 
and  render  the  joint  sufficiently  secure.    Fig.  23  exhibii8« 
by  dotted  lines,  a  mode  of  applying  our  egg-shaped  reflec- 
tor, which  reflects  the  light  in  one  direction  only  (and 
which  is  heremafter  described),  to  a  lamp  with  either  one 
or  two  flat  or  circular  wicks. 

[To  be  continued,'] 


XXX. — Method  of  ascertaining  and  correcting  the  Local 
Variation  of  the  Ship's  Compass,  occasioned  by  the  In- 
fluence of  the  Guns  and  other  Iron  on  Board.    By  Petee 
Barlow,  Professor  at  the   Royal  Military  Academy^ 
WooZit/icA.— [Concluded  from  p.  158.] 

One  serious  difficulty,  however,  still  remained;  namely, 
that  all  these  laws  had  reference  to  the  dip  of  the  needle, 
which  it  is  perhaps  impossible  to  ascertain  at  sea,  while  the 
vessel  is  in  motion ;  and  I  was  therefore  led  to  seek  for 
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some  method  by  w!l^ch  this  difficulty  might  be  avoided ; 
and  it  is  this  practical  and  mechanical  principle  which  I 
am  desirous  of  explaining  to  the  Society  of  Arts ;  not  in 
its  original^  but  in  its  improved  form.  Since  the  iron  c^ 
the  vessel  and  the  compass  maintained  the  same  relative 
situation  with  respect  to  each  other  during  the  voyage;  and 
since  all  the  action  of  the  iron  may  be  considered,  like  that 
of  every  other  attraction,  to  be  reducible  to  one  common 
centre,  or,  in  the  language  of  mechanics,  to  "  one  result* 
ant ;"  it  is  obvious,  that  the  effect  produced  by  the  distri- 
buted iron,  is  the  same  as  that  which  would  take  place 
from  a  single  large  globe  of  iron,  of  which  the  centre 
should  coincide  with  that  centre  of  attraction.  And  since 
a  small  ball  of  iron,  at  a  small  distance,  will  produce  pre^ 
cisely  the  same  effect  as  a  larger  ball  at  a  distance  propor- 
tionally greater ;  if  we  consider  a  line  to  be  drawn  from 
the  compass  to  the  centre  of  attraction  of  the  vessel,  and 
if  we  fix  in  that  line,  but  nearer  to  the  compass,  a  small 
ball  or  plate  of  iron,  the  action  of  the  latter  will  be  the 
same  as  that  of  the  former  {the  distance  being  properly 
adjusted) ;  and  being  so  in  one  situation,  it  must  continue 
so  in  all,  bectose  the  line  joining  the  centre  of  attraction 
with  the  pivot  of  the  needle  wiH  be  constantly  fixed,  a3 
regards  the  vessel  itself,  at  all  times  and  in  all  parts  of 
the  world. 

To  be  a  little  more  particular  in  my  description,  let  C  (fig; 
2,  Plate  XIII.)  represent  an  azimuth  compass  in  a  certain 
situation  in  the  vessel,  viz.  one  selected  for  making  observa- 
tions on  the  sun's  amplitude  and  azimuth* ;  and  let  S  be  the 
centre  of  attraction  of  the  iron  of  the  vessel ;  let  also  P  re- 
present a  plate  of  iron,  having  its  centre  in  the  line  joining 
S  and  C,  which  let  us  suppose  to  be  fixed  at  such  a  dis- 
tance, that  its  action  on  the  compass  may  be  the  same  as 

*  Formerly  azi9iuth  and  amplitude  observations  were'  made  in  any 
.part  of  the  vessel;  but  since  the  effect  of  the  local  attraction  has  been 
known,  navigators  are  acquiring  the  habit  of  taking  them  at  a  certain 
fixed  place. 
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that  of  the  iron  at  S ;  then  it  is  obvious,  since  the  platen 
the  compass,  and  the  vessel  all  move  together^  that  it  will 
continue,  in  all  directions  of  the  vessel  and  in  all  parts  of 
the  world,  to  produce  the  same  effect  as  the  distributed 
iron,  whatever  change  may  take  place  in  the  dip,  and  in 
the  magnetic  intensity.  This,  then,  constitutes  the  prin- 
ciple of  my  method  of  correction :  viz. 

When  a  vessel  has  received  on  board  her  guns  and 
stores,  let  her  be  warped  round  pomt  by  point,  to  ascertain 
the  quantity  of  her  local  attraction*,  and  let  the  situation 
of  the  plate  be  determined  (by  the  directions  that  follow), 
so  as  it  may  produce  the  same  effect  as  the  iron  of  the  ship; 
and  consequently,  so  that  when  the  plate  is  appUed,  the 
effect  may  be  doubled.  This  being  done,  let  the  plate  be 
laid  aside;  and  when  at  any  time  it  is  desirable  to  ascer|;ain 
the  efiect  of  the  guns,  &c.  on  the  compass,  let  it  be  applied 
to  its  assigned  situation,  and  observe  how  many  degrees, 
&c.  it  attracts  the  needle  out  of  its  prior  direction,  and 
just  so  much  will  the  grms  have  drawn  the  same  from  its 
true  magnetic  bearing  before  the  experiment  This  being 
ascertained,  and  the  course  of  the  vessel  corrected  accord^ 
^gly^  ^he  plate  is  to  be  removed  and  laid  aside,  till  some 
new  circumstance  renders  its  application  again  necessary. 

These  directions,  however,  must  be  considered  as  only 
applicable  when  the  plate  is  attached  to  the  binnacle  com- 
pass, as  I  have  proposed  in  my  Essay:  when  it^is  applied 
to  the  azimuth  compass  (the  improvement  to  which  I  vrish 
to  draw  the  attention  of  the  Society),  the  directions  are 
then  somewhat  different,  although  the  principle  is  the 
same. 

Before  I  describe  these,  I  should  observe,  that  having 
laid  the  above  proposition  before  the  Admiralty,  and  my 
communication  being  by  that  Board  submitted  to  the  Se- 
cretary of  the  Board  of  Longitude ;  and  Sir  George  Cock- 
bum,  Mr.  Croker,  and  some  other  gentlemen  belonging 
to  the  Admiralty,  having  done  nie  the  honour  to  be  pre- 

•  Sec  Note  1. 
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tsent  at  a  series  of  my  experiments  on  the  S4-pounder 
above  mentioned,  orders  were  immediately  given  for  trpng 
tbem  on  board  some  of  H.  M.  ships.  It  was  in  conser 
quence  of  my  experiments  on  board  H.  M.  S.  Leven,  and 
profiting  by  the  practical  and  theoretical  knowledge  of  her 
officers,  that  I  changed  the  application  of  the  plate,  from 
the  binnacle  to  the  azimuth  compass,  as  being  more  sus- 
ceptible "of  nice  observation^  besides  possessing  other  ad- 
vantages, not  to  be  obtained  in  the  former  casef.  The 
following  are  the  directions  which  I  left  with  Captain  Bar- 
tholomew and  the  other  officers  of  that  ship,  for  using 
the  plate : 

When  an  azimuth,  or  amplitude  of  the  sun,  or  any  other 
heavenly  body,  is  taken  for  the  purpose  of  determining 
4;he  variation,  the  observation  is  to  be  made  as  usual,  and 
immediately  repeated  again  with  the  plate  attached;  and 
the  difference  in  the  two  bearings  will  be  the  local 
attraction. 

For  example :  Suppose  the  first  observed  bearing  to  be 
67**,  and  the  same  with  the  plate  attached  70'  30';   then 


70  30 

O            / 

67     0 

67    0 

3  30 

3  30  local  attraction    63  30  correct  azimuth. 


Again:  Let  the  amplitude,  by  observation,  be  13°  30', 
but  with  the  plate  only  10*»  30';  then 

13  30  13  30 

10  30  +3    0 


3    0  local  attraction.      16  30  true  compass  amplitude. 


At  other  times,  to  find  the  local  attraction,  take  the 
bearing  of  the  ship's  head  or  of  any  other  part  of  the 
vessel  by  the  azimuth  compass;  then  observe  the   same 

t  See  Note  2. 
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again  with  the  plate  attached,  and  the  difference  will  be 
the  local  attraction ;  it  being  understood,  that,  in  all  cases, 
when  the  first-observed  bearing  is  diminished  by  the  plate^ 
the  difference  is  to  be  added  to  the  first  bearing;  and 
when  the  first  angle  is  increased  by  the  plate,  the  difference 
is  to  be  subtracted. 

These  are  all  the  directions  which  are  necessary  for 
using  the  plate;  and  I  trust  they  are  such  as  cannot  be 
misunderstood  by  any  seaman,  entitled  to  be  considered 
as  a  practical  navigator. 

Sunilar  experiments  were  made  by  order  of  the  Admi- 
ralty, on  board  H.  M.  S.  Conway,  Captain  B.  Hall,  and 
the  same  directions  given  ;  but  as  this  vessel  is  now  upon 
a  long  and  interesting  voyage  in  the  southern  hemisphere, 
it  may  be  some  considerable  time  before  I  hear  from  her 
able  and  scientific  commander. 

From  the  Leven  I  have  already  received  the  most  satis- 
factory account,  by  a  letter  from  Lieut.  Mudge  (who,  with 
the  other  officers  of  that  ship,  took  the  greatest  interest 
in  the  subject),  an  extract  of  which  I  have  annexed  to  this 
memoir. 

It  now  only  remains  for  me  to  describe  the  nature  of  the 
plate,  and  the  mode  of  adjustment.  As  to  the  plate  itself, 
it  consists  only  of  a  circular  piece  of  iron,  having  a  hole 
and  socket  in  its  centre,  for  placing  it  upon  its  pin ;  or  it 
may  consist  of  two  thin  plates*  screwed '  together,  having 
a  thin  piece  of  board  between  them :  this,  however,  is  only 
for  the  sake  of  correcting  slight  inequalities,  and  for  giving 
it  some  thickness  without  increasing  its  weight,  in  order  to 
prevent  its  being  bent  by  any  fall  or  blow.  A  plate  of 
twelve  inches  diameter,  and  weighing  about  four  or  five 
poimds,  is  sufficient  for  correcting  the  local  attraction  of 
any  ship  in  the  navy ;  its  distance  from  the  pivot  varying 
from  thirteen  to  sixteen  inches,  according  to  the  power  of 
attraction  in  the  vessel. 

The  best  method  of  determining  the  proper  situation  of 
the  plate  is  to  proceed  as  follows : 

•  See  Note  3. 
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Firsts  warp  the  vessel  round  point  by  pointy  and  on  each 
point  take  the  bearing  of  an  object  on  shore^  while  a  per- 
son on  shore^  from  the  same  spot^  is  taking  the  bearing  of 
the  compass  on  board ;  by  which  means  it  is  obvious  the 
local  attraction  at  every  point  will  be  ascertained;  foi^ 
independent  of  the  latter^  the  bearings  at  each  observation 
ought  to  be  diametrically  opposite^  or  differing  by  180^; 
and  what  the  difference  exceeds  or  falls  short  of  this^  is 
due  to  the  action  of  the  iron  on  board. 

This  being  determined,  let  a  log  of  wood  (A  B,  fig.  4) 
having  no  iron  about  it,  be  taken  on  shore,  and  let  holes 
be  bored  in  at  8,  9,  10,  &c.  inches  from  its  top,  to  receive 
the  brass  horizontal  rod  R,  which  is  to  carry  the  plate : 
this  pin  being  inserted  in  one  of  the  holes,  and  the  com- 
pass set  on  the  top  of  the  log,  place  the  plate  on  the  pin, 
at  any  distance  (as  shewn  in  the  figure);  now  turn  the  log 
about  point  by  point,  and,  by  removing  the  plate  from  the 
pin  at  every  observation,  ascertain  the  deviation  produced 
by  the  iron;  then,  if  these  deviations,  at  every  point,  be 
the  same  as  those  found  to  obtain  on  board,  the  plate  is 
properly  adjusted ;  but  if  this  should  not  be  the  case  (as 
is  the  most  Ukely  to  happen),  shift;  the  height  and  distance 
of  the  plate,  and  try  the  same  again;  and,  after  a  few  trials, 
the  exact  position  will  be  determined,  so  that  the  devia- 
tions on  board,  and  on  shore,  agree  with  each  otherf • 
This  being  done,  measure  very  accurately  the  depth  of 
the   centre  of  the  plate  below  the  pivot  of  the  compass, 
and  its  distance  from  the  vertical  passing  through  the 
same:  then  cause  a  hole  to  be  bored,  and  a  socket  to  be 
introduced  into  one  of  the  legs  of  the  tripod  used  for  the 
azimuth  compass  on  board;  so* that  when  the  brass  pin  is 
inserted,  as  shewn  in  fig.  2,  the  centre  of  the  plate  may  be 
at  the  same  depth  below,  and  distance  from  the  vertical 
passing  through  the  pivot  of  the  compass,  as  was  deter- 
mined  on  shore,  and  it  will  be  the  fixed  situation  required. 
The  plate  and  pin  are  of  course  both  moveable,  and  are 
laid  aside  except  at  the  time  of  making  the  observations 

.     t  See  Note  4. 
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above  described**  It  only  remains  to  add,  that  as  it  is 
important  that  the  place  of  observation  in  the  vessel  should 
be  constantly  the  same,  it  will  be  advisable  to  have  three 
small  holes  made  in  the  deck  for  fixing  the  position  of  the 
feet  of  the  tripod. 

If,  as  may  sometimes  happen,  the  observations  cannot 
be  made  from  this  fixed  station,  it  will  be  to  no  purpose 
employing  this  plate ;  and  all  that  can  be  done  will  be  to 
repeat  the  observation  again  in  the  proper  place  the  first 
opportunity. 

Extract  of  a  Letter  from  Lieut.  Mudge,  of  H.  M.  S.  Leven, 
'  to  Mr.  Barlow,  Royal  Military  Academy, 

n,M.  S.  Leven, 
Dear  Sir,  Teneriffe,  Santa  Cruz. 

I  CANNOT  resist  the  pleasure  the  writing  to  you  affords 
me ;  and  I  trust,  if  you  should  think  my  communication 
rather  premature,  you  will  excuse  it,  and  attribute  it  to  the 
pleasure  I  derive  firom  your  invention  carrying  me  beyond 
my  bounds.  I  shall  state  in  full  detail  all  the  circumstances 
which  relate  to  your  plate  and  compass  t,  as  I  think  you 
will  be  pleased  to  hear  how  admirably  it  has  succeeded  in 
every  respect 

I  have  found,  in  every  instance,  that,  with  the  assistance 
of  the  plate,  the  true  variations  are  very  closely  determined^ 
which  is  of  course  a  great  object  I  have  a  register  of  the 
whole,  which  I  shall  send  on  our  return. 

In  consequence  of  our  finding  an  extraordinary  error  in 
the  two  compasses  by  which  we  steer,  occasioned  by  local 
attraction,  I  have  made  a  point  of  comparing  them  with 
your  plate  and  compass  ob  every  point  we  steered,  and  of 
registering  their  difference.  In  some  instances  I  have  found 
the  deviation  by  the  starboard  compass  S*",  and  greatest 
when  the  ship's  head  is  south,  which  appears  to  arise  from 
the  mass  or  quantity  of  iron  which  is  abreast  of  the  com- 
pass ;  and  perhaps  the  centre  of  attraction,  when  a  compass 

•  See  Note  5. 

-f-  The  compass  here  alluded  to  is  one  made  by  Messrs.  Gilberts,  148, 
JLeadenhall-street. 
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is  placed  there,  may  lie  in  the  side  abreast;  but  it  matters 
litde^  as  your  plate  has,  and  I  make  no  doubt  will  always^ 
detect  the  error*  I  shall  relate  a  circumstance  where  we 
detected  such  an  error  in  one  of  the  compasses,  arising 
from  local  attraction,  that  might  have  been  the  cause  of  the 
ship  being  wrecked,  had  we  been  amongst  shoals  or  rocks. 

On  the  22d  of  May,  at  noon,  we  were  in  latitude  41** 
46^  N.  ancL  long,  by  chronometer  9°  53'  W.  Taking  this 
as  our  departure,  we  sailed  by  the  starboard  compass  S. 
46^  W.  183  miles :  this  placed  the  ship  on  the  23d,  allow- 
ing the  variation  21°  W.,  in  latitude  38°  58'  N.  and  longi- 
tude 1 1°  26'  W. ;  whereas  the  observations  at  noon  for 
latitude,  and  sights  in  the  morning  for  longitude,  gave 
lat  38°  39'  N.  and  long.  10°  58'  W.  So  great  a  dif- 
ference in  24  hours  was  attributed  to  a  current,  till  I 
compared  the  starboard  or  steering  compass  with  the  one 
with  your  plate,  when  I  found  no  less  than  7°  error,  to  bei 
subtracted  from  the  course  steered ;  making  the  true  course 
S.  17°  W.  mstead  of  S.  24°  W.  which  had  been  taken  as 
correct.  By  allowing  the  7°  which  we  found  subtractive 
from  the  course,  our  latitude  was,  by  reckoning,  38°  41'  N. 
and  long.  11°  02'  W. ;  which  agree  with  observation  as  close 
as  we  can  ever  expect  it  to  do  under  any  circumstances. 

Believe  me,  Sir,  &c.  &c.  &c. 

Wm.  Mudge. 

Such  is  the  present  state  of  this  method  for  correcting 
the  local  attraction  of  vessels,  which,  to  be  generally  useful, 
must  be  rendered  public :  and  nothing  will  more  facilitate 
this  object,  if  it  should  meet  the  approbation  of  the  Society 
of  Arts,  than  giving  the  present  memoir  a  place  in  one  of 
the  volumes  of  its  Transactions ;  and  I  am  in  hopes,  when 
the  importance  of  the  subject  is  considered,  it  will  not  be 
deemed  unworthy  of  such  a  distinction. 

Peter  Barlow. 

Note  1. 
The  method  of  warping  a  vessel  about,  under  different 
circumstances,  will  suggest  itself  to  any  practical  navigator : 
at  the  same  time,  it  may  not  be  improper  to  describe  here 
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Experiments  on  board  H.  M.  S.  Leven,  at  Northfleet, 
April  nth  and  \9th,  1830,  by  Mr.  Barlow  and  the 
Officers  of  the  above  vesseL 
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n*  Mpiditf  and  force  of  the  lide  at  Norllifleet  prerented  our  wtrping  Ifae  tcikI  ibovt 
poinl  bj  point,  which  is  doubileu  the  beil  vaj.  Hiii,  hovever,  ii  easily  pmcliudin  Forta- 
noutli  Hsibour,  where  ihe  ibove  eiperimenti  were  again  repeated  bjr  the  officen  of  Iba 
Leien,  and  the  plaie  ultimatelj  adjusted  to  the  latter  reaulta,  vhich,  as  I  am  infurmed  bf 
Lieut.  Mudge.  someirhat  eiceeded  ibe  gbove.— The  following  eiperioients  were  aiade,ac- 
cording  10  the  latter  method,  oa  board  H.  M.  S.  Couwaf ,  by  order  of  the  Adminllj. 

Experimenis  on  the  Local  AUract'ttm  of  H.  M.  S.  Conway,  Forts~ 
mouth  Harbour,  July  2itli,  1820,  bi/  Captain  Basil  Hall,  and 
Mr.  Barlow  of  the  Royal  Military  Academy. 
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1.  All  the  numbers  in  the  preceding  Table  marked  thus^. 
are  those  in  which  two  or  more  observations  were  made  at 
the  same  pointy  and  the  mean  of  the  two  taken.  In  the 
others^  we  had  not  an  opportunity  of  making  more  than  one 
observation, 

2k  Where  the  apparent  or  observed  easterly  bearing 
exceeds  the  true  easterly  bearing,  the  error  or  local  attrac- 
tion is  marked  +  (plus) ;  and  when  the  former  is  less  than 
the  latter,  the  error  is  merited  —  (minus). 

3.  With  the  ship's  head  at  west,  the  object  on  shore 
could  not  be  seen.        

Note  2. 

It  may  be  proper  here  to  offer  a  few  remarks  on  the  ad- 
vantage which  will,  I  conceive,  arise  from  attaching  the 
plate  to  the  azimuth,  instead  of  to  the  binnacle  compass. 

In  the  first  place,  as  there  are  always  two  binnacle  or 
steering  compasses  placed  abreast  of  each  other,  they  must 
necessarily  be  situated  either  very  considerably  out  of  the 
fore  and  aft  line  of  the  vessel,  or  be  placed  so  near  as  to 
influence  each  other's  direction. 

For  these  reasons,  these  compasses  seldom  agree  with 
each  other  ;  viz.  in  the  latter  case,  in  consequence  of  their 
mutual  action ;  and  in  the  former,  on  account  of  each  being 
exposed  to  a  different  system  of  local  attractions.  There- 
fore, to  render  the  method  which  I  have  proposed  in  my 
Essay  effective,  two  plates  must  be  employed ;  viz.  one  to 
each  compass.  Moreover,  the  motion  of  the  vessel  renderg 
exact  observations  on  these  compasses  very  difficult,  if  not 
impracticable:  whereas,  with  a  good  azimuth  compass, 
the  nicest  observation  may  be  made,  and  the  slightest  devi- 
ations detected :  to  which  we  may  also  add,  that  the  direc- 
tion of  the  needle  being,  with  this  instrument,  determined 
by  observation  on  a  distant  object — as,  for  example,  the 
jSun — no  error  will  arise  from  a  change  in  the  direction  of 
the  course  during  the  observation ;  while  in  the  other  case 
we  have  no  mark  of  direction  but  the  lubber-line,  which  is, 
we  may  say,  in  nearly  a  continual  state  of  oscillation,  firom 
the  corresponding  motion  of  the  ship  itself. 


from  the  Influence  of  tfu  Shtp*s  Guns  and  other  Iron.    179^ 

Note  3. 

In  my  Essay,  I  have  described  the  plate  as  being  doullet 
and  those  which  I  have  sent  out  in  the  Leven  and  Conway 
are  of  that  kind.  But  I  have  since  found  that  a  single 
plate  may  be  very  safely  employed,  provided  we  give  it 
sufficient  thickness. 

The  double  plate  was  employed  by  me  in  consequence 
of  observing,  that  in  very  thin  sheet  iron,  certain  parts  con- 
tained a  degree  of  partial  magnetism ;  and  by  using  two 
plates,  and  ascertaining  their  strong  and  weak  points  of  at- 
traction experimeKttallji  and  combining  them  accordingly— 
viz.  the  weak  point  of  one  in  contact  with  the  strong  point 
of  the  other— *these  partial  actions  were  neutralized.  But, 
by  using  iron  weighing  about  6  lbs.  to  the  squara  foot,  the 
double  plate  may  be  dispensed  with ;  the  partial  action  in 
sheets  of  this  thickness  producing  no  anomalous  effect 
upon  the  needle,  at  the  distance  at  which  they  are  placed 
in  the  experiment*     ^ 

Note  4. 
In  reference  to  the  directions  for  fixing  the  plate,  so 
that  it  may  give  the  same  errors  as  the  ship  at  every  point 
of  the  compass,  it  may  be  proper  to  observe,  that  in  the 
trials  by  which  this  is  effected,  it  will  be  sufficient  to  attend 
to  these  deviations  at  three  points  only,  besides  the  north 
and  south ;  for  if  the  deviations  caused  by  the  plate  are 
the  same  as  those  given  by  the  vessel  at  any  three  points 
in  one  semi-circle  (besides  those  corresponding  to  the  me-« 
ridian),  they  must  necessarily  be  the  same  at  every  point. 
It  will,  however,  be  proper  to  make  choice  of  three 
points  at  some  distance  from  each  other,  that  the  change 
may  be  rendered  the  more  obvious.  I  generally  use  the 
East,  NE.  by  N.,  and  SE.  by  S. ;  for  if  we  take  points 
nearer  to  the  north  or  south,  the  deviations  are  too  incon* 
siderable  to  render  the  increase  or  decrease  arising  from 
a  change  of  position  sufficiently  obvious.  It  wOl  in  course 
be  the  same  if  we  use  the  West,  N  W.  by  N.,  and  S  W»  by 
S.  for  this  purpose. 
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After  all,  however,  this  is  by  far  the  most  difficult  par^ 
of  the  process,  for  persons  wholly  unacquainted  with  mag- 
netical  experiments;  and  the  best  way,  in  such  case,  will  bcr 
to  purchase  a  plate  alre^tdy  corrected ;  that  is,  a  plate  whose 
effect  has  been  experimentally  determined  for  various  po- 
sitions and  distances.  Then,  having  warped  the  vessel  about 
point  by  point,  and  determined  its  local  attraction,  it  will 
only  be  necessary  to  select  from  the  table  delivered  with 
the  plate,  the  series  of  deviation  agreeing  with  those  of  the 
vessel;  and  opposite  to  that  series  are  placed  the  proper' 
distance,  height,  and  positions  which  the  plate  ought  to* 
have,  in  regard  to  the  compass  to  wkich  it  is  to  be  ap-^ 
plied  *. 

It  is  only  necessary  to-  observe,  thiat  the  table  alluded  to^ 
will  only  answer  while  the  dip  of  the  needle,  at  the  place 
where  the  experiments  are  made  on  the  ship,-  and  at  that 
place  where  the  plate  is  adjusted,  are  the  same,  or  nearly 
SO-  In  order  to  ascertain  how  far  any  correction  was  neces^^- 
sary  in  this  respect  for  the  various  British  ports,  I  solicited 
permission  of  the  Honourable  Commissioners  of  the  Navy 
to  be  allowed  a  small  vessel,  in  order  to  visit  our  various^ 
naval  stations,  and  there  to  ascertain  the  actual  dip  of  the' 
needle  by  experiment*  This  permission  was  most  readily 
and  cordially  given  by  that  Honourable  Board,  to  whom, 
both  on  this  and  on  other  occasions,  I  am  highly  indebted  : 
and  Commissioner  Cunningham,  of  Woolwich  Yard,  having 
received  directions  to  appoint  a  vessel,  he,  in  the  most 
handsome  manner,  though  necessarily  with  some  personal 
inconvenience,  appropriated  to  this  service  the  Thames 
long-boat,  a  vessel  possessing  every  accommodation  that, 
could  conduce  to  my  convenience  and  comfort. 

Thus  provided,  I  visited  all  our  naval  establishments  in 
the  Channel,  and  ascertidned  the  dip  of  the  needle  at  each, 
as  well  as  at  several  otb^r  prominent  pqints ;  but  I  found 
the  difference  in  the  dip  so  very  small,  as  to  render  any. 

*  Plates,  with  the  requisite  Tables,  may  be  had  of  Messrs.  W.  and  J* 
#i]bertf  Mathematical  lastrumeat-makers,  148,  Leadenhall-atreet. 
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correction  for  it  perfectly  unnecessary :  consequently,  th« 
plate  and  table  alluded  to  above  will  answer  for  any  port  in 
the  British  Channel.  Whether  there  be  any  sensible  in- 
crease of  dip  in  our  northern  ports,  is  a  question  which  can 
only  be  answered  by  means  similar  to  those  above  described, 
that  is,  by  actual  experiment. 

The  instrument  which  I  employed  in  making  these  ob- 
servations was  an  excellent  dipping-needle,  constructed  by 
Mr.  Jones,  Mathematical  Instrument-maker  to  the  Ord- 
nance, who  very  obUgkigly  favoured  me  with  the  loan  of  it 
for  the  above  purpose. 

Note  5. 
Some  readers  will  perhaps  form  a  better  idea  of  the 
|)rinciples  of  the  method  I  have  endeavoured  to  describe, 
by  the  representation  and  description  of  the  model  which 
I  have  the  honour  of  presenting  to  the  Society,  and  of 
which  figures  5  and  6  are  an  elevation  and  plan.  TT  is  a 
table,  in  which  is  fixed  an  upright  spindle  Ss,  which  passes  - 
through  the  vessel,  and  about  which  it  may  be  turned  in 
any  direction  at  pleasure ;  D  is  a  brass  plate  fixed  on  the 
deck  of  the  vessel,  and  divided  according  to  the  points  of 
^the  compass,  the  north  and  south  points  being  fore  and  aft. 
H  is  a  hand,  or  index,  moveable  on  the  spindle ;  C  is  the 
•compass,  P  the  correcting  plate,  and  R  the  rod  by  which  it 
js  attached  to  the  pedestal  of  the  compass.  The  dotted 
line  passing  obliquely  downwards  from  C  is  that  in  which 
the  centre  of  attraction  of  all  the  guns,  and  of  the  other 
articles  of  iron  contained  in  the  model,  falls ;  and  in  this  lihe 
the  centre  of  attraction  of  the  plate  P  is  also  situated,  and 
at  such  a  distance  from  C,  that  its  power  on  the  needle  is 
equal  to  that  of  all  the  other  iron  at  a  greater  distance  in 
the  same  time.  Now,  to  illustrate  the  nature  of  the  cor- 
rection by  the  model,  turn  it  about  on  its  pivot,  till  the 
compass  shews  north,  that  is,  till  the  lubber-line  in  the 
brass  compass-box  and  the  north  of  the  card  coinciide :  th^ 
vessel  is  then  in  the  meridian«  and  the  moveable  indeiL  6%. 
4eck  must  be  set  also  t6  point  north; 
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Turn  now  the  vessel  on  its  spindle,  till  the  hand  is  directed 
to  any  other  point  (as,  for  example,  east) :  then,  if  there 
were  no  attraction  from  the  iron  on  board,  the  compass 
would  shew  east  also ;  but  it  will  be  found  to  point  about 
£.  i  N.,  which  shews  the  attraction  at  that  point  to  be 
about  5  J  deg. ;  and  in  the  same  way  the  attraction  at  any 
other  point  may  be  observed,  the  plate  during  such  time 
being  removed ;  and  if  at  any  of  those  points  the  plate 
be  appUed,  it  will  be  found  to  double  the  quantity  of  the 
error. 

To  illustrate  its  application  in  real  practice,  turn  the 
ressel  about  (having  first  adjusted  it),  till  the  apparent 
course,  by  compass,  is  east,  or  any  other  proposed  point, 
without  regarding  the  index  on  deck ;  and  now,  to  find  the 
true  course,  apply  the  plate,  and  observe  how  many  de^ 
grees,  &c.  it  attracts  the  needle,  which  in  the  model,  at 
east,  will  be  found  about  half  a  point ;  so  that  the  apparent 
course,  by  compass,  will  be  now  E  i  N.,  the  attraction  of 
the  plate  having  drawn  the  north  end  forward  about 
6  J  deg.  or  a  half  point  The  iron  of  the  vessel  had  there- 
fore done  the  same  before  the  plate  was  applied ;  coiye- 
quently,  the  true  course  was  E  ^  S. ;  and  by  looking  to  th^ 
index  on  deck,  it  will  be  found  that  this  is  actually  the 
course  shewn.  The  same  will  be  the  case  at  any  other 
point,  except  that  the  quantity  of  attraction  will  be  differenl^ 
being  most  at  those  points  towards  the  east  and  west,  and 
less  as  we  approach  the  meridian.  In  other  parts  of  the 
world,  however,  the  east  and  west  will  be  the  points  of 
least  attraction,  and  the  greatest  will  be  at  the  N.  E.,  N.  W., 
3*  TSiPt  and  S.^y^. ;  but  still  the  plate  will  always  continue  to 
give  the  same  attraction  as  the  vessel,  and  will  therefore  in 
all  places  furnish  a  ready  method  of  correction. 

The  accurate  action  of  a  model  is  seldom  to  be  expected^ 
and.  less  perhaps  in  magnetical  experiments  than  in  any 
others.  I  was  therefore  very  agreeably  surprised  to  find 
how  very  correctly  this  model  answered  all  the  conditions 
which  I  had  found  to  obtain  in  the  largest  vessels. 

It  will  be  seen  in  the  summary  given  in  Note  1,  tliat  tfa^ 
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power  of  attraction^  or  rather  the  tangent  of  the  angle  of 
deviation,  at  different  distances^  is  reciprocally  as  the  cube 
of  those  distances  and  that  the  tangents  of  the  angles  of 
deviation;  are  also  proportional  (directly)  as  the  cube  of 
the  like  linear  dimensions  of  similar  masses:  if,  therefore, 
(as  in  the  model,)  the  magnitudes  of  the  masses  are  pro- 
portional to  the  general  dimensions,  the  deviations  ought  to 
be  analogous,  and  even  equal  to  those  in  a  vessel  at  large ; 
and  a  few  experiments  on  the  model  will  shew  that  this  is 
not  merely  the  case  theoretically,  but  that  practically  the 
agreement  is  much  closer  than  could  possibly  be  antici- 
pated. 


XXXI. — On  the  Importance  of  Practical  Bfformation* 

In  a  Letter  from  a  Correspondent. 

Sir,  North  Wahham,  Norfolk,  Jan.  24,  182& 

I  HAVE  taken  your  First  Number  of  the  Technical  Re- 
pository, and  continue  to  take  it  Such  a  work  was  very 
much  wanted,  especially  in  the  country ;  where,  if  a  gentle- 
man employs  a  mechanic  for  any  purpose  at  all  out  of  the 
daily  routine  of  his  business,  he  must,  in  general,  not  only 
superintend  him,  but  think  for  him.  And  how  many 
thousands  of  country  gentlemen  are  quite  unqualified  for 
such  a  task ! 

My  object  in  addressing  you,  at  present,  is,  not  to  find 
fault  with  your  work,  but  to  suggest  what  I  am  very  sure 
would  be  an  improvement ;  I  mean,  not  in  point  of  ori- 
ginality, but  of  utility.  Now,  as  utility  is  professedly  the 
object  of  all  the  manual  arts  and  operations,  I  hope  you 
will  not  find  my  suggestion  unworthy  of  your  attention* 
In  the  remote  parts  of  the  country,  we  do  not  so  much 
want  to  be  told  of  new  inventions  (yet  we  wish  for  them 
too,  but  not  so  much)  as  good  and  economical  methods 
of  performing  old  operations — operations  which,  although 
well  understood  perhaps  by  you,  and  practical  men  like 
jou,  yet  are  either  wholly  forgotten,  or  but  superfidally 
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known  and  imperfectly  practised  in  retired  parts  of  the 
country. 

What  I  would  therefore  recommend  to  you,  is,  to 
devote  a  portion,  small  or  large  as  you  may  estimate  its 
importance  and  its  necessity,  to  such  by-gone  discoveries 
and  inventions  as  may  be  calculated  to  enlarge  the  sphere 
of  our  comforts,  and  enable  the  secluded  country  gentleman 
to  discharge  the  office  which  I  have  before  said  it  is  fre- 
quently necessary  for  him  to  undertake :  and  also,  to 
furnish  the  country  artisan  with  principles  and  plain  di- 
rections for  their  application.  I  wish  for  the  principles, 
along  with  the  directions,  that  the  latter  may  not  be  used ; 
as  I  found  my  bricklayer,  the  other  day,  employing  a. 
problem  in  Euclid.  He  wanted  to  set  out  a  right  angle  ; 
and,  to  effect  this,  he  connected  two  tiling  laths  by  a  nail 
through  their  extremities :  he  then  measured  off  three  feet 
from  the  one,  and  four  feet  from  the  other  end,  thus 
attached ;  and  when  this  was  done,  he  opened  the  legs 
so  marked  till  the  marks  were  five  feet  asunder.  This, 
he  told  me,  he  was  sure  formed  them  into  a  right  angle ; 
but  the  only  reason  he  could  give  why  it  was  so,  was,  that 
when  he  was  apprentice  his  master  had  taught  him  so. 

Now,  of  the  commonest  principles  of  Hydraulics,  and  of 
all  machines  for  raising  water,  we  countrymen  are  sadly 
ignorant.  Again,  we  know  neither  the  best  modes  of 
warming  either  our  apartments  or  our  hot-houses  ;  or  of 
conveying  heat,  at  all,  by  flues  or  pipes :  and  it  has  fre- 
quently struck  me,  that  a  poor  fellow,  on  the  coast  near  me, 
might  save  himself  the  labour  and  expense  of  a  horse,  in 
raising  salt  water  from  the  sea,  to  his  baths  at  the  top 
of  the  cliff,  by  the  Hydraulic  Ram,  to  be  wrought  by 
the  rush  of  the  tide.  In  fact,  air,  fire  and  water,  and 
all  their  modifications,  so  useful  as  agents  in  scientific 
hands,  are  of  very  Uttle  more  use  to  us  than  they  were  to 
Adam. 

I  think,  then,  that  your  work  may  be  made  of  infinite 
utility,  in  disseminating  a  knowledge  of  a  thousand  things 
i(4iich  you  know^  and  w*  do  not;  but  which  are  h^hly 
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expedient  to  be  known  by  all  who  study  either  comfort  or 
accommodation*  I  am,  Sir^ 

Your  very  obedient  Servant, 

T s  G E. 

We  have  inserted  this  letter  from  our  valued  Corre- 
spondent inNorfolk,  in  order  to  shew  how  exactly  his  ideas 
coincide  with  our  own. — And,  indeed,  we  must  confess 
that  we  do  not  attach  much  importance  to  a  thing,  merely 
because  it  is  new.  For  it  is  obvious^  that  many  new  patents, 
for  instance,  are  continually  taken  out,  either  for  old  inven- 
tions, or  for  utterly  impracticable  or  useless  things:  we 
shall  not  mention  any  in  particular,  but  leave  them  for  the 
good  sense  of  our  readers  to  discover. 

It  probably  behoves  us  here  to  repeat  what  are  the  pe- 
culiar features  of  our  work.  And,  First,  in  regard  to  pa- 
tents— we  shall  generally  prefer  those  useful  patented  in" 
ventionSy  which  are  become,  through  lapse  of  time,  the  pro- 
perty of  the  pubUc ;  and  which,  consequently,  tlie  public 
can  enjoy,  without  the  interference  of  any  one:  such,  for 
instance,  as  the  valuable  discoveries  of  the  late  Mr.  Nicolas 
Paul,  which  formed  part  of  our  First  Number,  are  cpn- 
tinued  in  this,  and  will  constitute  parts  a£  other  Num- 
bers, until  the  whole  are  laid  before  the  public — We 
shall  also  publish  those  useful  patented  inventions,  which, 
although  not  yet  the  public  property,  are,  owing 
either  to  the  death  of  the  inventors,  or  the  want  of  proper 
encouragement  from  the  public,  lying  dormant,  to  the  great 
injury  of  society;  such  as  the  late  Mr.  Sheffield's,  just 
published  by  us ;  and  others  now  before  us.—- We  shall  also 
be  glad  to  commimicate/M%  to  the  public,  any  new  patent 
which  comes  under  our  necessary  limitation  of  usefulness  ; 
and  to  display  its  merits,  both  in  description,  and  by  en- 
gravings, to  the  best  of  our  abiUties. 

Secondly,  We  shall  constantly  prefer,  to  others  of  a 
doubtful  character,  those  practical  inventio7is  which  appear 
likely  to  realize  the  expectations  of  their  inventors ;  and, 
particularly,  the  inventions  publbhed  in  the  Annual  Volumes 
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of  the  Transactions  of  the  Society  for  the  Encouragement  of 
Arts,  &c.  &c. ;  which  inventions  must  previously  have  beea 
submitted  to,  and  approved  of^  by  those  Committees  in  the 
Society  best  qualified  to  judge  thereof;  and  afterwards, 
having  received  the  approbation  of  the  Society  itself,  deserve 
the  confidence  of  the  public.  Also  such  inventions  and 
processes  as  are  practically  known  to  the  Editor  himself 
or  such  as  evidently  bear  tokens  of  their  practical  utility. 

We  sincerely  wish  that  the  elements  of  Geometry,  as 
well  as  of  the  other  useful  sciences,  were  more  generally 
understood  amongst  workmen :  they  would  not  then  be  re* 
duced  to  the  necessity  pf  performing  empirically ^  and  as 
stated  by  our  Correspondent,  those  operations,  which  they 
are  unable  satisfactorily  to  account  for.  Had  the  brick* 
layer,  for  instance,  known  that  law  of  all  right-angled 
triangles, — viz.  that  the  sum  of  the  squares  of  their  side» 
must  be  equal  to  the  squares  of  their  hypothenuses, — ^he 
would  have  been  enabled  to  account  theoretically  for  the 
method  he  employed  *. 

We  are  glad  to  find  that  our  Scottish  fellow-country- 
men are  likely  to  be  benefitted  by  the  diffusion  of  this 
ne(;pssary  knowledge  amongst  them ;  as  will  appear  from 
Article  XXXIII.  in  our  present  Number :  and  we  sincerely 
wish  that  similar  institutions  were  to  be. established  more 
generally  in  the  civilized  world.  Until  then,  and  until  the 
errors^  which  more  or  less  abound  in  most  of  our  publica-* 
tions  on  the  useful  arts,  are  detected  and  exposed,  the  puln. 
lie  must  suffer  the  consequences  of  the  general  ignorance 
on  the  most  important  objects  which  prevails  amongst  us. 

*  Travellers  have  been  surprised  at  the  superior  intelligence  of  the 
Mechanics  of  Geneva,  even  of  the  lower  orders ;  but  the  wonder  ceases, 
on  learning  that  the  poorest  there  receive  an  excellent  public  education. 
In  England,  on  the  contrary,  we  have  frequently  to  witness  the  neglect 
of  our  public  schools ;  and  to  see  boys  idly  employed  for  six  or  seven 
years,  in  learning  to  read  and  write  very  badly,  and  in  obtaining  merely 
an  imperfect  knowledge  of  the  first  rules  of  arithmetic. 

Scotland,  however,  by  better  attention  to  the  appointment  of  the 
schoolmasters,  furnishes  a  better  education  to  her  lower  classes  (See  the 
laudable  remark  of  her  new  Society  of  Arts,  in  p.  192  of  this  Number)  ; 
and  has  justly  to  boast  of  supplying 'the  iar  greater  number  of  sdentiiSc 
Mechanica^  not  only  to  iha  United  Songdom,  but  to  the  world  genezaUy. 
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We  shall  instance,  in  particular^  the  great  errors  which 
almost  universally  prevail^  both  in  this  country  and  upon 
the  Continent,  in  regard  to  the  shapes  given  to  the  teedi 
of  wheels,  pinions,  and  racks, — those  important  movements, 
which  are  more  or  less  employed  in  all  machines ;  as  also 
in  regard  to  the  construction  of  the  pivots  or  axles 
upon  which  they  revolve.  In  consequence  of  such  erro- 
neous constructions,  an  useless  and  mischievous  expen* 
diture  of  the  labour  of  the  men  or  the  animals  em- 
ployed in  giving  motion  to  these  machines, — or  of  the 
powers,  as  of  steam,  water,  wind,  &c.  by  which  they  are 
actuated, — takes  place,  in  wearing  out  the  teeth  of  the 
wheels,  &c.  and  their  axles;  instead  of  being  beneficially 
employed  in  performing  the  work  for  which  the  machines 
were  constructed. 

The  Editor  has  already  given  to  the  world,  many  years 
since,  in  a  popular  work  ^,  the  result  of  much  experience, 
in  regard  to  the  proper  forms  of  the  teeth  of  wheels, 
pinions,  racks,  &c.:  which  he  intends  to  enlarge  upon,  and 
to  extend  Jx)  the  other  parts  of  machinery,  in  the  future 
Numbers  of  this  Work. 


i^XXII. — On   Warming  and  Ventilating  Rooms.     By 

Jacob  Perkins,  Esq.\ 

This  improvement,  in  its  simplest  form,  consists  in  intro- 
ducing a  large  column  of  cold  air  immediately  at  the  back 
of  the  stove  (which  may  be  a  common  German  stove),  by 
which  means  the  heat  from  the  stove  is  rapidly  carried  offi 
The  greater  the  quantity  of  air  which  is  made  to  strike 
against,  and  pass  by  the  stove,  the  greater  is  the  quantity 
of  heat  given  out  by  it.  This  kind  of  stove  will  not  work 
to  good  advantage  when  the  room  is  air-tight :  to  remedy 
this  evil,  an  aperture  should  be  made  near  the  ceiling. 
But  where  there  is  a  chimney-draught  in  the  room,  opposite 

*  Imison's  Elements  of  Science  and  Art. 

t  From  Vols,  xxxviii.  and  xxxix.  of  the  Transactions  of  the  Societj 
«f  Arts,  &c.  &c^— The  large  Silver  Medal  was  ▼ote4  to  Mr.  Perkins. 


188      Perkins  on  Warming  and  Ventilating  Rooms. 

the  stove,  the  effect  is  very  much  increased  ;  especially  if 
a  small  fire  be  kept  up  in  the  chimney  of  that  room.  This 
constant  current  of  warm  air  ventilates  rooms  perfectly, 
and  renders  them  pleasant  and  Vholesome.  It  has  also 
been  found,  that  the  air  is  very  much  improved  by  having 
a  vessel  of  water  placed  on  the  top  of  the  stove,  so  that 
evaporation  may  be  constantly  going  on. 

Reference  to  the  Engraving  of  Mr.  Jacob  Pe!ikins*« 
Warming  and  Ventilating  Stove.     Plate  XIV. 

Fig.  1,  Front  view  of  the  stove. 

Fig.  2,  Side  view  of  ditto. 

Fig.  3,  Plan  of  ditto. 

a  a  a,  The  body  of  the  stove. 

b  b  b,  A  sheet  of  iron  affixed  to  the  air-conductor^ 
embracing  two-thirds  the  diameter  of  the  stove;  and 
extending  from  top  to  bottom,  having  a  space  of  two  inches 
between  it  and  the  stove, 

0  0  0,  The  air-conductor,  being  about  the  same  diameter 
as  the  Stove.     It  is  also  attached  to  the  sheet  of  iron  b. 

dy  The  wall  into  which  the  air-conductor  is  iSxed. 

e  e  e,  A  cup  to  be  supplied  with  water  from  time  to  time, 
as  the  former  portion  evaporates. — This  invention  is  now  em- 
ployed with  great  success  in  several  parts  of  the  metropolis. 
Mr.  Perkins  has,  however,  since  extended  its  advantages  very 
*  considerably,  by  causing  the  air  introduced  by  the  horizontal 
air-trunk  to  strike  upon  an  improved  stove,  which  enables 
the  operator  to  produce,  at  pleasure,  an  ascending  or  de- 
scending draught  through  the  fuel,  by  means  of  the  latter 
of  which  the  smoke  is  wholly  consumed.  The  chimney  of 
the  stove  is  also  surrounded  by  a  vertical  air-trunk,  fitted 
with  valves  in  the  proper  places;  by  means  of  which  the 
heated  air  may  be  distributed  at  pleasure  to  one  or  more 
upper  floors. 

This  plan,  which  theoretically  appears  very  sound,  has 
been  carried  into  practice,  on  a  large  scale,  with  perfect 
success,  at  a  printing-office,  in  the  Old  Bailey,  in  the  occu- 
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(mtion  of  Mr.  T.  C.  Hansard,  where  the  ordmary  means 
of  producing  the  required  heat,  by  two  fires  in  each  room, 
had. proved  insufiicient*. 

The  moderate  original  cost  of  the  apparatus,  the  con- 
siderable saving  in  fuel,  and  its  very  general  applicability 
to  shops  and  drying-houses  of  every  description,  must  be 
obvious  to  every  one. 

Reference  to  the  Engraving  of  Mr.  Jacob  Perkins's  im*  ' 
proved  Wamiing  and  Ventilating  Stove.  Plate  XIV. 
Fig.  4,  section  of  the  stove ;  i,  the  mouth  in  which  the 
fuel  is  put:  k,  the  lid  to  shut  it ;  /,  the  grating  hinged 
at  the  back,  and  held  up  in  front  by  the  iron  button  m  ; 
91,  the  ash-pit,  which  is  quite  close,  all  but  the  opening  o  i 
this  is  opened,  and  the  hd  k  shut,  while  lighting  the  fire ; 
but  when  thi^  is  done,  and  the  flue  pp  has  become  warm 
enough  to  produce  a  draught,  the  opening  o  is  shut,  and 
the  lid  k  opened,  more  or  less,  to  supply  or  regulate  the 
draught,  by  which  means  the  smoke  is  effectually  con- 
sumed; the  lower  part  of  the  flue  p  is  spread  out  at 
bottom  nearly  as  wide  as  the  stove  (as  seen  in  the  Plan, 
fig*  5);  qq  is  an  air-trunk,  supplying  fresh  air  from  the 
outside  of  the  house ;  this  is  directed  by  an  iron  screen  rr, 
so  as  to  impinge  on  the  flue  and  stove,  and  become  effec- 
tually warmed  as  it  passes  in ;  s  s  is  a  hood  or  trunk  sur- 
rounding the  flue ;  this  draws  in  much  of  the  fresh  air, 
and  conducts  it,  still  hot,  through  the  ceiling,  into  the  next 
floor,  by  the  opening  ^,  as  shewn  by  the  arrows :  above  this 
opening  is  a  register  v,  to  stop  the  air  from  continuing  its 
course  to  the  third  floor;  or,  if  there  is  too  much  in  the 
second,  to  let  a  portion  escape  to  the  third  floor  (a  bird's- 
eye  view,  fig.  6,  shews  this  register  partly  open) :  when  the 

*  Mr.  Hansard  has  since  extended  its  advantages^  by  removing  it 
from  the  first*floor  to  the  ground-floor  of  his  premises ;  so  that  it  now 
completely  warms  and  ventilates/our  stories,  instead  of  three  only,  as  at 
first,  and  as  described  in  the  text ; — a  third  air-trunk,  similar  to  that 
shewn  at  u,  in  the  Plate,  being  aU  the  addition  necessary  to  be  made 
thereto. 

Mr.  H.  is  now  about  establishing  another  printing-office;  and  intends  to 
convert  the  upper  story  into  a  drying-loft,  and  to  lessen  the  height  of  the 
preM-  and  ciHiipositors'  roomf  accocdingly."— Epitob. 
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register  v  is  closed,  another  current  of  fresh  air  comes  m 
from  without,  through  a  second  air-trunk  t^  and,  continuing 
its  ascent,  comes  out  warmed  at  s  s,  fig.  7,  into  the  third 
floor :  tv  Wf  fig.  4,  is  the  floor  of  the  second  room ;  and  x  xw 
fig.  7,  the  third  room  floor  :  y  is  a  gtating  or  partial 
damper ;  it  prevents  the  passage  of  lighted  shavings  or 
paper  into  the  chimney,  and  is  shewn  separate,  fig.  8: 
zz,  an  iron  plate,  through  which  the  elbow  passes  into  the 
chimney ;  there  is  an  opening  in  the  elboW|  with  a  sliding 
cover :  a  a,  figs.  4  and  7,  are  hooks  of  iron  rod,  to  bear  the 
weight  of  the  trunk  ss. 
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It  has  long  been  a  matter  of  surprise,  as  well  as  of  re« 
gret,  that  Scotland  should  be  almost  the  only  country  in 
Europe  in  which  there  was  no  general  Institution  for  pro- 
moting the  Useful  Arts.  The  advanced  state  of  education 
among  the  workuig-classes^  and  the  habits  of  reading  and 
reflection  which  elevate  that  portion  of  our  countrymen 
above  those  of  all  other  nations,  have  called  forth  powers 
of  invention  which  have  hitherto  been  allowed  to  languish 
in  obscurity  and  neglect  During  the  commotions  which 
recently  agitated  Europe,  the  Arts  and  Manufactures  of 
Great  Britain  enjoyed  an  indirect  patronage,  in  conse- 
quence of  their  dechne  in  other  countries  :  but  the  resto- 
ration of  peace  has  withdrawn  that  casual  protection ;  and 
from  the  vigour  with  which  the  rival  arts  and  industry  of 
foreign  states  have  been  revived*,  it  is  too  obvious  that 
the  superiority  of  our  own  can  only  be  sustained  by  tlie 
most  liberal  and  efficacious  excitement  of  mechanical 
talent. 

In  order  to  assist  in  the  promotion  of  this  desirable 
purpose,  a  Society  op  Arts  has  been  for  some  years 
projected  in  this  metropolis,  and  was  first  announced  to 
the  public  in  December  1819,  under  the  name  of  a 
**  Society  for  the  Promotion  of  the  Mechanical  and  Useful 
Arts  in  Scotland,  for  rewarding  Inventions  of  Public  Utility, 
and  disseminating  useful  Knowledge  among  the  industrious 
Classes  of  Society."  The  object  of  this  Institution,  is  to  en- 
courage the  mechanical  and  chemical  arts,  by  awarding 
prizes,  either  in  the  form  of  money  or  honorary  medals,  to 
the  authors  of  useful  inventions  or  valuable  processes ; — 
by  assisting  inventors  in  securing  the  just  advantages  of 
their  labours ; — by  performing  useful  experiments,  or  mak- 
ing "^  trials  of  machinery,  when  the  inventors  themselves 
'  have  not  the  means  of  carrying  their  ideas  into  effect;— 
by  depositing  models  of  new  inventions  and  interesting 
machines  in  a  Hall  erected  for  that  purpose; — and  by 

•  See  the  Notice  of  the  Rhenish  WestJndia  Company^  in  the  Miscel- 
laneous Article  of  our  present  Number. •i-£DiTo&* 
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disseminating   useful   knowledge  among  the  industrious 
classes  of  society. 

In  accomplishing  the  last  of  these  objects,  it  is  proposed 
to  adopt  a  general  plan  for  Scotland  ;  and  after  arranging 
a  proper  system  of  instruction,  and  selecting  the  best  quali- 
fied persons  for  putting  it  in  execution,  the  Society  will 
watch  over  the  progress  of  the  local  establishments,  witK 
that  care  and  attention  which  their  nature  and  importance 
so  particularly  require.  The  success  which  has  attended 
the  experiment  of  a  School  of  Arts  for  Edinburgh,  affords 
the  best  earnest  of  the  advantages  which  would  result  from 
similar  establishments  in  the  principal  towns  in  Scotland. 

By  thus  giving  importance  to  the  labours  of  manufac* 
turing  industry,  £lnd  pointing  out  the  honours  and  ad- 
vantages to  which  superiority  of  mechanical  genius  so  often 
leads,  we  may  expect  to  improve  the  actual  condition  of  the 
working  classes ; — to  withdraw  them  from  those  political 
and  metaphysical  speculations,  which  too  often  interrupt 
their  habits  of  industry  and  subordination ; — and  to  give  a 
fresh  impulse  to  valuable  talents,  which,  when  well  di- 
rected, may  promote  not  only  the  happiness  of  their  pos- 
sessor, but  augment  the  resources  of  the  country,  and 
advance  the  interests  of  general  civilization. 

The  funds  of  the  Institution  will  be  derived  principally 
from  an  annual  subscription  of  One  Guinea  from  each  of  its 
Members,  or  a  composition  of  Tew  Guineas  in  lieu  of  annual 
subscriptions;  but  donations,  however  small,  will  be  re- 
ceived, and  will  be  particularly  expected  from  those  classes 
who  are  likely  to  derive  the  most  immediate  benefit  from 
such  an  Institution.  There  is,  besides,  reason  to  expect^ 
that  the  trustees  on  the  late  Mr.  Keith's  legacy  to  science 
will,  in  conformity  with  the  wishes  of  Mr.  Keith,  by  whom 
the  plan  of  this  Institution  was  especially  approved,  ap- 
propriate a  considerable  sum  to  the  establishment  of  An- 
nual Prizes*. 


•    M 


,     The  industry  and  emulation  of  tlie  students,"  says  Mr.  Core,  in 

refd^tece  to  the  adVantages  of  the  Public  Academy  at  Geneva,  *'  ne 

^cited  t>7  .the  annual  i$triht4ion  qfprizei  to  those  who  distinguish 

VOL.  U  Q  themselves 
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Although  the  Society  of  Arts  must  necessarily  hold  its 
meetings  in  Edinburgh^  as  the  metropolis  of  the  kingdom, 
yet,  as  its  benefits  will  extend  to  every  part  of  Scotland^  it 
is  hoped  that  the  landed  proprietors^  and  the  opulent 
manufacturers  and  tradesmen  of  every  county,  vnll  come 
forward  in  support  of  so  useful  an  Institution;  and,  in 
order  to  facilitate  the  transmission  of  inventions  to  the 
Society,  Corresponding  Committees  will  be  established  in 
Glasgow,  Aberdeen,  Perth,  and  Inverness.  From  the  city 
of  Glasgow  the  Society  looks  forward  to  much  assistance, 
not  only  in  promoting  its  general  interests,  but  in  carrjdng 
through  its  scientific  objects ;  and  there  can  be  no  doubt 
but  that  this  great  and  manufacturing  city  will  rieap  the 
first-fruits  of  an  Institution  for  the  advancement  of  the 
useful  arts. 

The  Members  of  the  Society  will  have  free  admission 
for  themselves  and  their  families  to  the  Hall  of  Models ;  and 
will  be  entitled  to  attend  at  all  exhibitions  of  machinery, 
and  to  witness  all  experiments  made  under  the  authority  of 
the  Institution. 

It  is  proposed^  that  the  affairs  of  the  Society  shall  be 
conducted,  for  some  years,  by  the  present  Office-bearers 
and  Councillors ;  and  that  a  general  meeting  of  Members 
shall  be  held,  for  making  such  permanent  regulations  as 
may  seem  necessary  for  the  future  government  of  the 
Institution. 

Edinburgh,  June  29th,  1821. 


We  sincerely  congratulate  our  Northern  fellow-coimtry- 
men,  on  the  probability  of  their  having  so  truly  respectable 


themselves  in  each  class.  The  prizes  consist  of  small  medals,  but  are 
conferred  with  such  solemnity  as  cannot  ML  to  produce  a  striking  effect 
on  the  minds  of  youth." 

A  Correspondent,  in  a  late  tour  through  the  Netherlands,  informed  us 
of  an  highly  interesting  scene  which  he  witnessed  at  Ostend.  A  young 
man,  a  native  of  Ostend,  having  obtained  a  prize  in  the  Academy  of 
Fainting  at  Ghent  or  Brussels,  was,  on  his  return  home,  met  at  some 
distance  from  the  town  by  a  procession  consisting  of  the  Prefet  and  Mu- 
nicipality ;  who  conducting  him  to  the  Hotel  de  Ville,  publiddy  con- 
gratuled  and  encouraged  him  in  his  praiseworthy  career.— Edxtob. 
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an  Institution,  as  thei^ove,  established  amongst  them ;  and 
we  trust  that  it  will  make  good  the  expectations  of  its  foun- 
dersy  in  promoting  the  useful  arts  in  Scotland. 

At  the  same  time,  we  must  confess  that  we  are  not  a  little 
disappointed,  in  finding  its  constitution  so  very  unlike  that 
of  "  The  Society  for  the  Encouragement  of  Arts,  Manufac- 
tures, and  Commerce  of  London  ;"  in  which  Society, 
all  its  officers,  both  honorary  and  salaried,  owe  their  situa- 
tions entirely  to  the  good  opifnon  entertained  of  their 
respective  merits  and  services  by  the  Members  of  the  So- 
ciety, and  as  expressed  by  their  votes  at  its  annual  elec- 
tion :  and  every  Member  thereof  has  a  right  to  be  present 
at,  and  to  vote  in,  all  the  meetings  of  the  Society. 
Whereas,  on  the  contrary,  the  concluding  paragraph  of 
this  communication  proposes,  "  That  the  affairs  of  the  So- 
ciety  shall  be  conducted,  for  some  years,  by  the  present  Office^ 
bearers  and  Councillors  !  '* 

We  hope,  however,  notwithstanding  the  opportunity 
which  may  be  thus  afforded  to  the  officers  of  this  Society, 
of  forwarding  their  own  private  interest  in  preference  to 
that  of  the  public,  yet  that  their  good  sense  and  a  spirit 
of  patriotism  will  induce  them  to  act  so  as  to  merit  the 
patronage  of  His  Majesty  and  the  public :— and  then,  and  not 
till  then,  the  Institution  may  be  expected  to  flourish,  and 
to  enjoy  the  confidence  and  approbation  of  the  civilized 
worlds  in  an  equal  degree  with  ita  prototype  in  the  British 
metropolis. 

XXXI  v.— 0»  Suubrografht  ;  or,  the  Art  of  Engraving 
upon  Cast  Steel;  if  Decarbonating  it ;  Carbonating  it;  amjl 
Hardening  and  Tempering  it.  By  Messrs.  Perkin^ 
Fairman,  and  Hbath  ♦. 

The  Society  for  the  Encouragement  of  Arts,  Manufac- 
tures, and  Commerce  having  devoted  so  much  of  their 
valuable  time  to  investigate  the  different  methods  proposed 
for  the  prevention  of  the  forgery  of  Bank  Notes,  we,  die 

*  From  YoL  XXXVIII.  of  the  Transactioxis  of  the  Sedety  for  the 
Encouragement  of  Arts,  Manufactures,  and  Commerce. 

o2 


198  PebkIins  a/id.  Co.  tm  Siderography , 

proprietors  of  the  Sidetographic  ar^  believe  that  a'  fiiU 
account  of  our  plan  (which  has  been  in  successful  operation 
many  years  in  America^  and  is  now  adopted  by  many 
banks  in  this  country)  will  not  be  thought  unworthy  of  their 
attention. 

We  will,  in  the  first  place,  state  what  we  consider  to  be 
the  grand  basis  of  security  in  this  plan;  and,  secondly^  the 
means  of  executing  it.  Although  it  is  certainly  not  a  new 
itlea>  that  the  greatest  security  which  could  possibly  be 
afforded  in  preventing  forgery  would  be  that  of  employing 
a  combination  of  the  talents  of  the  first-rate  artists  in  fa- 
bricating a  bank-note  plate,  and  of  having  the  notes 
always  identically  the  same ;  yet  we  conceive  the  follow- 
ing plan  to  effect  this  object  is  entirely  new :  it  is  the 
power  of  re-producing  and  multiplying  the  works  of  die 
greatest  artists  which  constitutes  the  strength  of  this  8ys<> 
tern ;  it  is  the  basis  on  which  we  build  our  hopes.  The 
method  of  multiplying  engravings  is  as  follows : 
.  A  steel  plate  (the  method  of  preparing  which  will  be 
hereafter  described)  is  engraved  or  etched  in  the  usual 
way  :  it  is  then  hardened.  A  cylinder  of  very  soft  steely 
of  from  3,  to  3  inches  in  diameter,  is  made  to  roll  back- 
wards and  forwards  on  the  surface  of  the  steel  plate>  until 
the  whole. of  the  impression  from  the  engraving  is  seen  on 
the  cylinder  in  alto-relievo:  after  this  cyUnder  has  been 
hardened,  it  is  made  to  roll,  backwards  and  forwards  on  a 
copper  or  soft-steel  plate,  and  a  perfect  fac-simile  of  the 
original  is  produced  of  equal  sharpness.  The  following 
calculations  will  shew  to  what  extent  this  system  of  pre- 
venting forgery  may  be  carried. 

t  Suppose  20  of  the  best  historical  and  other  engravers 
were  employed,  each  to  engrave  a  vignette^  each  vignette 
to  occupy  4  square  inches,  and  each  artist  to  expend  6 
months  on  his  vignette :  let  these  20  vignettes  be  trans- 
ferred to  two  steel  plates,  one  for  the  front  of  the  note,  and 
the  other  for  the  back ;  the  result  will  be,  that  one  man 
(could  such  an  one  be  found)  would  be  occupied  10  years, 
oi*  9Xi  men  six  months,  to  produce  a  note  of  equal  goodness. 
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Is  it  jpossiUe  to  suppose  any  thing  better  can  be  adopted, 
than  to  make  it  unprofitable  to  be  engaged  in  such  busi* 
ness?  If  a  bank-note  plate  can  be  made  to  cost  10,000t 
(which  would  be  the  case,  if  20  artists,  whose  time  would 
be  worth  lOOOi.  per  annum,  were  engaged  6  months 
each),  would  it  not  be  much  less  likely  to  be  imitated 
than  one  that  would  cost  but  5/.  or  lOL  ?  If  a  bank  plate 
can  be  made  to  contain  the  work  of  20  of  the  best  artists 
in  tlie  world,  could  another  plate  of  equal  goodness  be 
made  without  employing  the  same  artists  ?  It  is  hardly  to 
be  presiuned  that  20  such  artists  would  be  engaged  in 
making  a  spurious  note;  but  admitting  it  possible,  it 
would  not  be  a  fac-simile,  and  might  be  easily  distin- 
guished from  the  true  note,  by  any  one  acquainted  with 
the  original.  One  of  the  peculiar  features  of  this  inven- 
tion is,  that  any  one  may  be  furnished  with  a  perfect  fac- 
simile of  the  whole  or  of  any  part  of  the  original  note; 
which  will  serve  to  identify  the  note,  if  good:  this  is 
owing  to  the  infinite  number  of  impressions  that  may  be 
obtained  from  the  original  engraving.  Having  shewn 
that  a  plate  may  be  made  to  cost  10,000Z.  we  will  under- 
take to  prove  that  it  is  not  incompatible  with  economy. 
To  shew  the  economy  of  tliis  plan  in  its  best  light,  we 
must  be  allowed  to  apply  it  to  the  best  advantage,  which 
would  be  by  its  being  adopted  by  a  bank  whose  daily 
consumption  is  not  less  than  25,000  notes. 

Suppose  the  first  steel  plate  cost  10,000/.,  the  next 
999  plates  will  only  cost  10,000/.:  then  1000  steel  plates 
will  amount  to  20,000/.  Each  steel  plate  will  print  at 
least  150,000  impressions:  of  course,  1000  plates  would 
furnish  150,000,000  of  impressions,  which  is  the  number 
that  would  be  wanted  in  20  years,  at  25,000  impressions 
per  day.  Now,  the  cost  of  impressions  from  steel  plates 
would  be  (where  the  above  number  is  wanted)  one  penny 
for  31^  impressions;  whereas,  if  copper-plates  were 
used,  which  cost  only  3  /.  each  plate,  the  number  of  im- 
pressions for  a  penny  would  be  but  8j,  since  a  copperr 
plate  prints  but  6000  imprew^ons  before  it  is  worn  outv 
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Another  very  important  consideration  is^  that  steel  plate* 
admit  of  an  improved  method  of  printings  and^  when 
worked  to  the  greatest  advantage^  will  make  a  saving  of 
50  per  cent. :  this  saving  in  20  years  in  printing  the 
above  number  of  notes  would  be  75,000  L  which  would 
not  only  pay  the  whole  cost  of  making  the  plates,  but 
leave  a  balance  of  55,000/. 

The  system  of  making  plates  and  of  printing,  will  apply 
equally  well  to  that  of  ornamenting  standard  works,  par- 
ticularly bibles,  prayer-books,  primers,  catechisms,  spelling- 
books,  and  works  of  natural  history  and  philosophy.  In 
proportion  to  die  number  wanted,  will  be  the  advantage  of 
adopting  this  plan.  It  is  often  the  case  in  this  country,  that 
from  4  to  6  copper-plates  are  worn  out  in  one  edition,  and 
not. half  the  impressions  perfect.  A  hardened  steel-plate 
will  print  more  proof  impressions  than  the  above  number  of 
copper-plates  can  furnish,  even  of  common  impressions. 
This  fact  is  demonstrated  by  the  two  impressions  from  the 
same  plate,  which  accompany  this  communication:  of  which 
one  is  of  the  first  impression  taken  from  it,  and  the  other 
was  printed  after  35,000  had  been  taken  from  it  ♦. 

This  plate  will  also  shew  the  practicability  of  identity. 
The  four  medallions,  by  inspection,  will  be  found  to  be 
perfectly  the  same,  line  for  line  and  dot  for  dot.  By  ex- 
amining the  machine  engraving,  particularly  the  chain; 
the  two  styles  of  work,  viz*  copper-plate  and  letter-press 
printing,  will  be  seen  beautifully  combined.  This  is  ef- 
fected by  the  process  of  transferring  and  re-transferring. 
This  kind  of  engraving  is  extremely  difficult  to  imitate. 
This  machine,  which  is  denominated  the  geometrical  lathe, 
was  invented,  in  America,  by  Mr.  Asa  Spencer.  Its  powers 
for  producing  variety  are  equalled  only  by  the  kaleidoscope; 
but  for  beautiful  patterns  it  surpasses  every  thing  of  the 
kind.  It  has  one  of  the  peculiarities  of  the  kaleidoscope, 
vis.  that  the  turning  of  a  screw,  like  the  turning  of  the 

•  We  regret  that  we  have  not  the  means  of  affording  impressions  from 
this  plate.  But  we  can  state,  that  no  sensible  difference  could  he  per- 
ceived in  the  two  impreisicms.— Eoxtok. 
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kaleidoscope^  produces  an  entire  new  pattern^  which  was 
never  before  seen,  and  perhaps  would  never  be  seen  again. 
This  pattern,  however,  may  be  perpetuated  by  the  trans- 
ferring process.  We  are  now  printing  from  a  plate  of  the 
most  delicate  work,  which  has  already  printed  above 
100,000  impressions,  and  is  yet  sound.     We  cannot  yet 

say  how  long  a  well-hardened  steel-plate  will  last,  having 
never  printed  more  than  500,000  impressions  from  the 
i^ame  plate:  it  should,  however,  be  observed,  that  thig 
pfete  consisted  principally  of  writing,  or  work  quite  as 
strong.  It  may  also  be  observed,  that  the  impressions  are 
yet  good.  The  manufacture  of  printed  calicoes,  ribbons, 
&c.,  as  well  as  of  earthenware,  may  be  much  improved  by 
adopting  this  system ;  and  we  are  happy  to  say  that  expe- 
riments are  soon  to  be  made  thereof.  This  improvement 
in  engraving  will  apply  to  about  one  quarter  of  the  present 
number  of  plates  used.  The  others  must  necessarily  be 
of  copper,  as  a  sufficient  number,  of  impressions  would  not 
be  wanted  to  defray  the  expense  of  a  steel-plate.  Not 
less  than  a  number  of  impressions  which  would  wear  out 
three  cjopper-plates  would  warrant  the  making  a  steel-plate* 
But  such  is  the  number  of  subjects  to  which  this  art  will  ap-* 
ply,  and  the  great  inducement  to  publishers  to  embellish  their 
works,  where  large  editions  are  wanted,  which  they  now 
can  do  in  consequence  of  its  economy,  that,  instead  of  the 
demand  of  engravers  being  lessened,  it  will  be  very  much 
enhanced. 

The  use  of  fine  and  delicate  engraving  for  bank-notes 
has  been  objected  to,  in  consequence  of  the  difficulty  of 
printing  on  such  highly-sized  paper.  But  this  objection 
is  entirely  got  over,  by  dur  method  of  printing  in  the  water 
leaf,  and  sizing  after  printing.  This  improvement  has  a 
triple  advantage, — that  of  producing  beautiful  impressions, 
having  on  its  surface,  after  printing,  a  better  size,  and 
preventing  the  ink  from  being  so  easily  transferred. 

In  order  to  describe  the  method  of  preparing  and  hard- 
ening the  steel-plate  and  dies,  the  following  particulars  are 
necessary: 
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In  order  to  decarbonate  the  surfaces  of  cast-steel  platev, 
cylinders^  or  dies,  by  which  they  are  rendered  much  softer 
and  fitter  for  receiving  either  transferred  or  engraved  de* 
signs,  we  use  pure  iron  filings,  divested  of  all  foreign  or 
extraneous  matters. 

The  stratum  of  decarbonated  steel  should  not  be  too 
thick  for  transferring  fine  and  delicate  engravings;   for- 
instance,  not  more  than  three  times  the  depth  of  the  en- 
graving :  but  for  other  purposes,  the  surface  of  the  steel 
may  be  decarbonated  to  any  required  thickness. 

To  decarbonate  it  to  a  proper  thickness  for  fine  en^ 
gravings,  it  is  to  be  exposed  for  four  hours  in  a  white 
heat,  inclosed  in  a  cast-iron  box,  with  a  well-closed  lid* 
The  sides  of  the  cast-iron  box  are  made  at  least  three 
quarters  of  an  inch  in  thickness ;  and  at  least  a  thickness 
of  half  an  inch  of  pure  iron  filings  should  cover  or  sur- 
round the  cast-steel  surface  to  be  decarbonated.  The 
box  is  to  be  suffered  to  cool  very  slowly.;  which  may  be 
effected  by  shutting  off  all  access  of  air  to  the  furnace,  and 
covering  it  with  a  layer  six  or  seven  inches  in  thickness,  of 
fine  cinders.  Each  side  of  the  steel-plate,  cylinder,  or  die, 
must  be  equally  decarbonated,  to  prevent  it  from  sprin^ng 
or  warping  in  hardening.  It  is  also  found,  that  the  safest 
way  to  heat  the  plates,  cylinders,  or  dies,  is  by  placing 
them  in  a  vertical  position. 

The  best  cast-steel  is  preferred  to  any  other  sort  of  steel, 
for  the  purpose  of  making  plates,  cylinders,  circular  or 
other  dies ;  and  more  especially,  when  such  plates,  cyUn- 
ders,  or  dies  are  intended  to  be  decarbonated.  For  the. 
reason  given  above,  the  steel  is  decarbonated,  solely  for 
the  purpose  of  rendering  it  sufficiently  soft  for  receiving 
any  impression  intended  to  be  made  thereon :  it  is  there- 
fore necessary,  that,  after  any  piece  of  steel  has  been  so 
decarbonated,  whether  it  be  in  the  shape  of  a  plate,  or  a 
cylinder,  or  a  die,  it  should,  previously  to  being  printed 
from,  be  again  carbonated,  or  re-converted  into  steel  ca- 
pable of  being  hardened.  In  order,  therefore,  to  effect 
carbonization  or  re-conversion  into  steel,  the  following 
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^process  is  employed : — a  suitable  quantity  of  leather  is  to 
be  converted  into  charcoal,  by  the  well'-known  method  of 
exposing  it  to  a  red  heat  in  an  iron  retort,  for  a  sufficieht 
l^gth  of  time,  or  until  most  of  the  evaporable  matter  is 
driven  off  from  the  leather.  Having  thus  prepared  the  char- 
coal, it  is  reduced  to  a  very  fine  powder ;  then  take  a  box 
made  of  cast-iron,  of  sufficient  dimensions  to  receive  the 
jdate,  cylinder,  or  die,  which  is  to  be  re-converted  into 
«teel,  so  as  that  the  intermediate  space  between  the  sides 
of  the  s^d  box,  and  the  plate,  cyUnder,  or  die,  may  be 
about  one  inch.    This  box  is  to  be  filled  with  the  pow- 
dered charcoal,  and,  having  covered  it  with  a  well-fitted  lid, 
let  it  be  placed  in  a  furnace  similar  to  those  used  for  melt- 
ing brass ;  when  the  heat  must  be  gradually  increased,  until 
tiie  box  is  somewhat  above  a  red  heat :  it  must  be  suffered 
to  remain  in  that  state  till  all  the  evaporable  matter  is 
driven  off  from  the  charcoal.     Then  remove  the  Ud  from 
the  box,  and  immerse  the  plate,  cylinder,  or  die,  into  the 
powdered  charcoal;  taking  care  to  place  it  as  nearly  in  the 
middle  as  possible,  so  that  it  may  be  surrounded  on  all 
sides  by  a  stratum  of  the  powder,  of  nearly  an  uniform 
ihidcness.      The  hd  being  replaced,   the  box,  with  the 
plate,  cylinder,  or  die,  must  remain  in  the  degree  of  heat 
before  described,  from  three  to  five  hours,  according  to 
the  thickness  of  the  plate,  cylinder,  or  die  so  exposed. 
Three  hours  are  sufficient  for  a  plate  of  half  an  inch  in 
thickness ;  and  five  hours  when  the  steel  is  one  inch  and  a 
half  in  thickness.     After  the  plate,  cylinder,  or  die  has 
been  thus  exposed  to  the  fire  for  a  sufficient  length  of 
time,  take  it  from  the  box,  and  immediately  plunge  it  into 
cold  water.    It  is  important  here  to  observe,  that  it  is  found, 
by  experience,  that  the  plates,  or  other  pieces  of  steel,  when 
plunged  into  cold  water,  are  least  liable  to  be  warped  or 
bent  when  they  are  held  in  a  vertical  position,  or  made  to 
enter  the  water  in  the  direction  of  their  length.     If  a  piece 
of  steel,   heated  to  a  proper   degree  for  hardening,  be 
plunged  into  water,  and  suffered  to '  remain  there  until  it 
becomes  cold,  it  is  found  by  experience  to  be  very  liable  to 
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crack  or  break ;  and«  in  many  cases,  it  would  be  found  too 
hard  for  the  operations  it  was  intended  to  perform.    If  the 
steel  cracks  or  breaks,  it  is  spoiled.    In  order  to  render  it 
£t  for  use,  should  it  happen  not  to  be  broken  in  the  hard- 
ening, it  is  the  common  practice  to  heat  the  steel  again,  in 
order  to  reduce  or  lower  its  temper,  as  it  is  technically 
called.    The  degree  of  heat  to  which  it  is  now  exposed 
determines  the  future  degree  of  hardness,  or  the  temper ; 
and  this  is  indicated  by  a  change  of  colour  upon  the  surface 
of  the  steel  During  this  heating,  a  succession  of  shades  is 
produced,  from  a  very  pale  straw  colour  to  a  deep  blue.  It 
is  found,  however,  by  long  experience,  that  on  plunging 
the  heated  steel  into  cold  water,  and  suffering  it  to  remain 
there  no  longer  than  is  sufficient  for  lowering  the  tem- 
perature of  the  steel  to  the  same  degree  as  that  to  which  a 
hard  piece  of  steel  must  have  been  raised^  in  order  to  tem- 
per it  in  the  common  way ;  it  not  only  produces  the  same 
degree  of  hardness  in  the  steel,  but,  what  is  of  much  more 
importance,  almost  entirely  does  away  the  risk  or  liabiUty 
of  its  cracking  or  breaking.    It  is  impossible  to  communi- 
cate by  words,  or  to  describe  the  criterion  by  which  we 
can  judge  of,  or  determine,  when  the  steel  has  arrived  at 
the  proper  degree  of  temperature,  after  being  plunged  into 
cold  water ;  it  can  only  be  learned  by  actual  observation^ 
as  the  workman  must  be  guided  entirely  by  the  kind  of 
hissing  or  singing  noise  which  the  heated  steel  produces 
in  the  water  while  cooling.   From  the  moment  of  its  being 
first  plunged  into  the  water,  a  varying  soimd  will  be  ob- 
served ;  and  it  is  at  a  certain  tone  before  the  noise  ceases^ 
that  the  effect  to  be  produced  is  Jkndwn.     The  only  direc- 
tions whic]^  can  be  given,  whereby  the  experimentalist  can 
be  benefitted,  are  as  follow ;  namely,  to  take  a  piece  of 
steel  which  has  already  been  hardened  by  remaining  in  the 
water  till  cold;  and,  by  the  common  method  of  again  heat- 
ing it,  to  let  it  be  brought  to  the  pale  yellow,  or  straw 
colour,  which  indicates  the  desired  temper  of  the  steel- 
plate  to  be  hardened  by  the  above  process :  as  soon  as  he 
discovers  this  colour  to  be  produced,  to  dip  the  steel  into 
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water,  and  attend  carefully  to  the  hissings  or,  as  some  call 
it,  singing  noise,  which  it  occasions ;  he  will  then  be  better 
able,  and  with  fewer  experiments,  to  judge  of  the  precise 
time  at  which  the  steel  should  be  taken  out.  It  is  not 
meant  to  be  understood  that  the  temper  indicated  by  a 
straw  coloiur,  is  that  to  which  the  steel-plate,  cylinder,  or 
die,  should  be  ultimately  reduced ;  because  it  would  then 
be  found  too  hard ;  but  merely  that  the  temperature  which 
would  produce  that  colour,  is  that  by  which  the  peculiar 
sound  would  be  occasioned  when  the  steel  should  be  with-* 
drawn  from  the  water  for  the  first  time.  Immediately  on 
withdrawing  it  from  the  water,  the  steel-plate,  cylinder,  or 
die,,  must  be  laid  upon  or  held  over  a  fire,  and  heated  uni- 
formly, unt3  its  temperature-  is  raised  to  that  degree  at 
which  tallow  would  be  decomposed ;  or,  in  other  words, 
until  smoke  is  perceived  to  arise  from  the  surface  of  the 
steel-plate,  cylinder,  or  die,  after  having  been  rubbed  with 
tallow.  The  steel-plate,  cylinder,  or  die,  must  then  be 
again  plunged  into  water,  and  kept  there  imtil  the  sound 
becomes  somewhat  weaker  than  before.  It  is  then  to  be 
taken  out,  and  heated  a  second  time  to  the  same  degree, 
by  the  same  rule  of  smoking  tallow  as  before ;  and  the 
third  time  plunged  into  water,  till  the  sound  becomes  again 
weaker  than  the  last.  Expose  it  a  third  time  to  the  fire  as 
before ;  and,  for  the  last  time,  return  it  into  the  water  and 
cool  it :  after  it  is  cooled,  clean  the  surface  of  the  steel- 
plate,  cylinder,  or  die ;  and  by  heating  it  over  the  fire,  the 
temper  must  be  finally  reduced  by  bringing  on  a  brown, 
or  such  other  lighter  or  darker  shade  of  colour,  as  may 
best  suit  the  quaUty  of  the  steel,  or  the  purpose  to  which 
it  is  to  be  applied*. 

•  Mr.  Charles  Warren,  an  eminent  historical  engraver,  has  adopted, 
in  part,  this  valuable  process,  with  very  considerable  advantage.  Instead 
of  making  his  plates  as  thick  as  Mr.  Perkins  does,  he  merely  decarbonates 
Pit-saw  cast-steel,  and  forms  his  plates  thereof;  and,  after  grinding  and 
polishing  the  surface  of  the  plate,  executes  his  engraving.  He  does  not 
then  carbonate  and  harden  it ;  but  leaves  it  in  its  softened  state :  which, 
however,  he  finds  fully  sufficient  for  his  purpose,  as  it  will  afford  an  in- 
finitely greater  number  of  impressions  than  a  copper-plate;  and  the  ink 
is  ?riped  off'its  surfiice  with  fir  greater  ficility-^EriTOiu 
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XXXV. — On  Professor  Gibson's  Self-acting  Circutar 
SaWf  and  Mr.  Thomas  Machell's  Annular  Saw.  By 
the  Editor. 

We  promised^  in  our  last  Number,  to  endeavour  to  afford 
our  readers  the  information  necessary  to  enable  English 
mechanicians  and  surgeons'-instrument-makers  to  render 
these  valuable  saws  sey^-^Lctmg.  And^  with  respect  to  the 
first,  we  believe  it  will  only  be  necessary  to  make  the 
wheel  which  Professor  Gibson  mentions, — ^what  is  termed 
a  "  toothed-bevel,"  or  "  mitre-wheel ;"  and  to  affix,  to  both 
ends  of  the  connecting-rod,  bevel-pinions ;  the  one  to  work 
into  the  bevel-wheel  above  mentioned,  and  the  other  to 
work  into  the  bevel-pinion  on  the  axis  of  the  circular-saw. 
The  remaining  parts  oi  the  mechanism  are  sufficiently  de- 
scribed by  the  Professor,  to  enable  any  competent  work- 
man to  construct  the  instrument 

With  regard  to  Mr,  Machell's  Annular  Sauf,  we  fear  it 
will  be  difficult  to  make  our  readers  understand  the  con- 
struction of  the  saw  itself,  without  an  engraving;  but 
which  we  hope  soon  to  have  an  opportunity  of  affi;)rding, 
in  consequence  of  the  probability  of  a  Self-acting  Annular 
Saw  being  shortly  to  be  constructed  for  an  eminent  surgecm 
in  this  metropolis ;  when  we  shall  not  fail  to  cause  an 
accurate  drawing  of  it  to  be  executed,  and  an  engraving 
made  therefrom.  In  the  mean  time,  we  shall  state,  that  the 
Annular  Saw  consists  of  a  flat  steel  ring,  with  saw-teeth 
made  around  it;  having,  also,  equi-distant  interstices, 
into  which  a  toothed-wheel  works,  by  which  the  Annular 
Saw  is  driven.  There  is  not,  however,  as  Professor 
Gibson  apprehends,  any  likelihood  of  the  saw-teeth  being 
injured  in  use,  owing  to  the  manner  in  which  they  are 
formed.  The  inside  of  the  ring  is  hollowed,  like  a  spec- 
tacle-frame ;  and  it  turns  upon  the  rounded  edge  of  a  steel 
plate,  which  is  made  at  first  sufficiently  small  to  enter  the 
ring;  and  afterwards  bulged  out,  by  driving  a  taper 
mandrel  into  a  hole  made  in  the  centre  of  the  plate,  unti} 
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it  becomes  large  enough  to  fill  the  hollow  made  in  the 
niig ;  hot,  however,  so  tightly  as  to  prevent  the  ring  from 
turning  ujpon  it  The  ring  thus  fits  upon  the  rounded 
edge  of  the  plate,  very  much  similar  to  a  spectacle-glass 
in  its  rim.  The  plate  and  the  ring  are  both  made  of  an 
^Igpial  thickness;  and  the  plate  is  affixed  to  the  saw-frame, 
0r  carriage,  by  screws,  passing  into  holes  made  as  near 
to'  the  joining  of  the  plate  and  ring  as  may  be:  and 
thus,  the  saw  will  literally  cut  beyond  its  semi-diameter ; 
the  plate  being  substituted  for  the  usual  axis  of  circular 
saws. 

"  *  We  fear  that  we  have  scarcely  made  ourselves  intelli- 
gible, in  our  description  of  the  construction  of  the  jirmular 
Saw.  But,  supposing  it  to  be  understood,  it  is  evident 
that  the  very  same  movement  by  which  Professor  Gibson's 
Circular  Saw  is  actuated,  is  equally  applicable  to  the  An^ 
nular  Saw ;  all  that  is  wanted^  being  the  addition  of  a 
bevel-pinion,  fixed  upon  the  same  arbor  with  the  toothed- 
wheel  above  described  as  actuating  the  saw.  Mr.  Ma- 
chell  was  rewarded  for  this  invention  by  the  Society  of 
Arts,  several  years  since,  with  the  larger  gold  medal ;  it 
being  their  highest  honorary  reward :  and  a  description  and 
engraving  of  it  were  published  in  their  Annual  Volume 
of  Transactions.  The  construction  of  its  carriage  has, 
however,  subsequently  received  so  much  improvement, 
both  from  its  inventor  and  from  Sir  Astley  Cooper,  that 
it  would  now  be  of  little  consequence  to  re-pubUsh  that 
description  of  it;  and  the  more  especially,  as  we  so  soon 
hope  to  be  enabled  to  give  it  in  its  still  more  per- 
fected form. 
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Schoose-Farm  buildings^  and  within  less  than  half  a  mile 
of  the  town  of  Workington. 

I  was  still  further  excited  by  the  daily  and  hourly  appli- 
cations for  labour ;  arising,  I  fear,  &om  the  decreased  and 
decreasing  capital  of  the  farmer. 

The  scale  of  labour  has  annually  been  declining,  which 
cannot  but  be  a  matter  of  deep  regret  to  every  friend  to 
the  country. 

The  nation  has  witnessed  scenes  of  great  distress  durinjp 
the  years  of  scarcity;  but  these  bore  no  comparison  to  the 
present  times. 

The  hope  of  the  privations  being  temporary,  gave 
courage  to  bear  up  against  them:  but  now  the  future  has 
nothing  to  invigorate  exertion,  or  inspire  fortitude.  Num- 
bers are  daily  forced  into  the  ranks  of  pauperism,  against  their 
\7ill.  Industrious  habits  are  destroyed,  and,  with  themt 
that  providence  and  forethought  which  is  the  basis  of  the 
happiness  and  respectability  of  the  working-classes.  In 
order,  not  only  to  continue  in  employment  the  usual  hands^ 
but  to  extend  it  to  the  employing  of  others,  at  a  season 
when  the  active  labours  of  the  year  are  nearly  closed,  I 
determined  on  undertaking  the  re-drainage  of  Walriggs,  a 
field  of  eighty  acres,  which  had  been  drained  about  IS 
years  before,  in  a  manner  then  considered  to  be  effectual. 

The  main-drains,  as  far  as  they  go,  were  well  done,  and 
these  have  been  made  available  in  many  instances  in  the 
present  drainage.  They  all  run  into  the  ditches  which 
surround  the  whole,  from  which  there  is  a  cbnsiderable 
fall  on  every  side  of  the  field.  The  collateral  drains  were 
only  twenty  inches  deep,  set  with  three  stones,  in  the  form 
of  a  triangle,  having  about  eight  inches  of  cover  upon  the 
top.  A  drain  of  20  inches  was  then  thought  to  be  sufficient; 
and  all  that  was  aimed  at,  was  to  cut  off  the  springs,  no 
regard  being  paid  to  carry  off  the  rain-water,  which  is  so  in- 
jurious to  clay  land. 

Subsequent  experience  has  shewn,  that,  in  most  instances^ 
the  stratum  which  holds  the  water  is  at  so  great  a  deptl^ 
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as.  to  be  below  the  bottom  of  such  shallow  drains;  that,  to 
-do  the  work  effectually,  the  drain  must  reach  the  stratum 
where  the  wet  rests. 

The  importance  of  deep  ploughing  was  not  heretofore 
known,  or  provided  for. 

Five  years  ago,  this  field  was  deep  ploughed:  it  had  been 
foreseen,  that  in  many  instances  the  plough  was  likely  to 
come  in  contact  with  the  head  of  the  drains:  this  did 
happen ;  and  the  consequence  has  been,  to  render  the  land  as 
wet,  or  nearly  so,  as  it  was  before  any  thing  was  done  to  it. 

Fifty  out  of  the  eighty  acres  were  greatly  injured  by 
water.  The  annexed  plan  *  will  point  out  the  manner  in 
which  the  work  has  been  executed.  It  was  commenced  in 
November,  and  was  finished  the  second  week  in  January. 

The  cutting  was  let,  as  it  requires  practice  to  keep  the 
drain  the  exact  width.  Bad  hands  are  apt  to  increase  the 
dimensions,  and  thereby  greatly  augment  the  expense  of 
filling,  which  is  the  expensive  part  of  draining.  Gathering 
and  getting  stones  was  done  by  the  day,  and  employed  a 
number  of  women  and  children^  besides  the  persons 
occupied  in  the  quarries,  which  were  fortunately  near  at 
hand.  The  depth  of  the  drains  is  from  S^  feet  to  four 
feet:  the  breadth,  twenty  inches  at  the  top,  and  twelve 
inches  at  the  bottom.  The  drains  have  a  cavity  at  the 
bottom,  of  six  inches;  being  set  with  two  side-stones 
and  a  cover,  and  then  filled  with  stones  to  the  top;  the 
six  inches  next  the  top  being  filled  with*  small  stones,  that, 
in  case  the  plough  should  strike  into  them,  no  injury  is  done 
to  the  drain.  The  drains  are  thus  filled  to  witliin  ten 
inches  of  the  surface.  It  required  a  solid  yard  of  stone  to 
fill  a  rod  of  seven  yards ;  in  weight,  above  two  tons. 

To  furnish  such  an  enormous  quantity  of  stones  as  eight 
hundred  and  fifty-nine  rods  required,  was  an  undertaking 
of  no  small  difficulty;  and  could  not  have  been  executed  in 
the  time,  had  not  other  substitutes  been  found.  In  coal 
countries,  there  are  strata  known  by  the  name  of  sill  or 

•  The  plan  is  not  published  in  the  Society's  Transactions— £ditob. 
VOL.  I.  V 
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9ch}8tus^  and  rattleri  which  is  a  mixture^f  coa}  apd  sdiistonf, 
$ill  is  a  substance  that  will  not  bear  exposure  to  th^  atmo^v 
sphere;  but  rattler  does  not  fall^  and  is  very  light  in  conji-^ 
pari^pn  to  its  bulk. 

Recourse  was  had  to  these  substances,  and  many  hundred! 
cart-loads  of  both  were  collected  from  the  coal-banks;  the 
remainder  was  gathered  from  fSie  ground^  and  obtain^di 
from  the  quarries.  s.    d. 

The  cutting,  filling,  and  setting,  was.    1     3  a  Rqd 
Collecting  stoneSi  supposing  two  tons. 

gathered  to  each  rod  ...•••  0;  8 
Two  carts,  from  the  quarried.  •  •  •  .  1  0 
Leading  .•.••••...••.•...  2  0 
Cutting  the  drains  by  t^e,  plough.  •  •    0'    1 

5    0 

The  distance  the  sill  and  rattler  had  to  be  led,  so  in-, 
creased  the  cost  of  cartage,  as.  to  make  their  cost  equal  ta. 
that  of  stone9« 

Cutting  and  filling  859  reds  of  7  yards,  at  I5. 3J.  53  *  13  9, 
S43Q  caxt-loads  of  stones  for  filling,  at  \()d.  a  cart,  143    3  4( 

Carting  the  above,  at  6J 85  18  0 

Fdling,  at  Id.   . 14  10  6 

297    5  7 


Fifty  acres  of  the  field  have  been  benefitted  by  this 
drainage.  The  general' quality  of  land  deciding  the  value 
at  which  it  would  be  estimated  to  lifet,  it  was  considered  a» 
worth  40  shillings  ^in  acre:  from  its  locality,  I  conceive  I' 
am  within  bounds  when  I  rate  it  as  worth  from  50  to  55 
slultings.  The  expenditure  of  ^  two  hundred  and  ninety- 
s^ven  pounds- has  added  sixty  poimds  to  the  value-  of  this- 
field,  which  is  obtained  at  five  years'  purchase,-  or  a  little 
less  for  interest  It  is  to  be  observed,  the  honse-work^is* 
valued  as  if  it  had  be^n  hired :  the  real  cost  of  that  ^  party 
doneiat  such  a  season,  is  not,^to.afiH:iQer3  pjQ67hal^     My 
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fitiject  was,  to  put  the  cost  at  the  highest  pointi  more 
strongly  to  enforce  the  advantage  resulting  from  the  prac- 
tice, as  it  thus  leaves  nothing  to  object  to. 

This  field  had  in  the  last  course,  30  tons  of  manure:  it  is 
strong  clay.  First  crop,  potatoes ;  product,  26  hundred 
stone  per  acre:  sown  with  wheat  and  clover;  both  these 
crops  were  admirable.  The  oats  this  list  year  are  calcu- 
lated to  produce!  60  Winchester  bushels  per  acre:  it  is 
now  preparing  for  green  crop  again,  and  to  have  50  tons 
of  manure  per  acre.  Admitting  the  green  crop  to  profit 
three  pounds  per  acre  by  the  drainage,  which  is  only  half 
what  was  lost  at  average  prices  this  year  on  the  Swede 
crop,  this  on  the  50  acres  would  be  <me  hundred  and  fifty 
pounds:  calculating  it  to  yield  three  Winchester  bushels  per 
*  acre  more  of  wheat,  at  Ts,  per  bushel,  this  would  be  fifty- 
two  pounds  ten  shillings  and  ten-pence  per  acre:  for  the 
clover  for  two  years,  50/. more; — -making  a  probable  increase 
of  produce,  without  any  extra  expense,  of252L  10s.  Thus, 
in  a  five  years'  course,  the  whole  expense  will,  in  all  proba- 
bility, be  repaid,  and  an  annual  permanent  increase  of  rent 
to  the  amount  of  60  per  cent,  gained. 

Wet  h  more  destructive  to  pasture  than  it  is  to  grain 
and  gre^n  crops;  atid  as  pasture  is  the  most  material  object 
near  to  towns,  dradning,  in  such  situations,  is  a  more  prbfit- 
able  improvement  than  in  any  other  situation,  atld  wfll  con- 
sequently j  ustify  a  greater  expense. 

When  otLce  dry  land  is  well  laid  down  to  pasture,  the 
improvement  is  permanent  If  flooded  vrith  water,  it' 
cannot  remain  for  any  leiigth  of  time  in  j^sture,  but  must 
be  aigain  brovfght  lii^der  tillage.  On  Wet  soils,  imprpve- 
itient  is  almost  labour  in  vdn — costly  at  all  tun^s,  but  now 
niinous. 

Should  the  Society  deem  this  undertaking  as  meriting 
tKdr  attehtion,  it  will  be  highly  gratifying  to  me,  who  oWe 
the^  maiiy  and  great  obligations. 

The  aiiibition  of  meriting  the  honour  of  their  re wafdi^ ' 
first  directed  my  attention  to  agriculture;  and  I  trustHtlg 
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result  has  not  altogether  been  without  its  advantages. to 
^e  public. 

I  am,  Sir,  &c.  &c. 

John  Christian  Curwen. 


XXXVII. — On  Iron  and  Steel.    By  the  Editor. 
[Continued  from  p.  140.] 

ON  HARDENING  AND  TEMPERING  CAST  STEEL. 

V  ARious  compositions  are  used  for  this  purpose,  according 
to  the  nature  of  the  articles  to  be  hardened  and  tempered. 
For  saws  of  the  usual  description,  and  springs  in  general^ 
the  following  is  an  excellent  hardening  and  tempering 
liquid ;  viz. 

Twenty  gallons  of  spermaceti  oil ; 
Twenty  pounds  of  beef-suet,  rendered ; 
One  gallon  of  neat's-foot  oil ; 
One  pound  of  pitch ; 
Three  pounds  of  black  resin. 

These  two  last  articles  must  be  previously  melted  toge-  ^ 
ther,  and  then  added  to  the  other  ingredients ;  when  the 
whole  must  be  heated  in  a  proper  iron  vessel,  with  a  close 
cover  fitted  to  it,  until  all  the  moisture  is  entirely  eva- 
porated: and  the  composition  will  take  fire,  on  a  flaming 
body  being  presented  to  its  surface ;  but  which  must  be 
instantly  extinguished  again,  by  putting  on  the  cover  of  the 
vessel. 

The  cast-steel  articles,  if  thin  or  slender^  may  be  quenched 
in  this  composition,  in  order  to  harden  them ;  and  then  be 
blazed  off,  as  the  operation  is  termed,  over  a  clear  fire,  in 
order  to  temper  them.  If  the  articles  are  thick,  such  as 
sword-blades,  &c.  they  should  be  previously  hardened,  by 
quenching  them  in  rain-water;  and  then  be  tempered,  by> 
wiping  them  over,  on  both  sides,  with  a  thin  coating  of  the 
tempering  liquid,  applied  by  means  of  a  round  hard  brush, 
and  then  be  blazed  off,  in  order  to  temper  them. 
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ON  MAKIKQ  CAST  STEEL  EXCEEDINQLT  HARD^ 

By  the  following  process,  cast  steel  may  be  made  exceed- 
ingly hard :  and  we  have  reason  to  believe  that  the  cele- 
brated files  made  by  Raoule  of  Paris,  which  will  act  upon 
or  abrade  most  of  the  English  files,  owe  their  hardness  to 
a  similar  operation.  We  know,  also,  that  thin  back-saws, 
or  sUt-saws,  awls,  and  cock-heels,  of  an  extraordinary 
degree  of  hardness,  are  so  made, — The  following  is  the 
hardening  liquor : 

Two  pounds  of  mutton-suet,  not  rendered^  but  only 

chopped  small ; 
Two  pounds  of  hog's-lard ; 
Two  ounces  of  white  arsenic,  powdered. 

These,  being  put  into  an  iron  vessel,  with  a  cover  fitted 
to  it,  must  be  boiled,  until  a  handful  of  Mouse-ear* y  fresh 
gathered,  and  which  had  been  put  into  the  mixture  at  first, 
shall  become  crisp,  and  float  on  the  surface  of  the  liquor;— 
a  proof  that  all  moisture  is  driven  off.  This  operation,  as 
well  as  that  of  quenching  any  article  in  it,  in  order  to  harden 
it,  must  be  performed  under  the  hood  of  a  smith's  forge- 
hearth,  so  as  to  carry  off  as  much  as  possible  the  noxious 
arsenical  fumes  which  arise ;  and  the  operator  ought  also  to 
cover  his  mouth  and  nostrils,  to  prevent  his  inhaling  them. 
In  using  this  compound,  it  must  be  previously  melted :  and 
in  order  not  to  overheat  the  thin  or  small  articles  to  be 
hardened,  it  is  well  to  heat  them  upon  a  bar  of  iron  pre- 
viously made  red-hot,  and,  when  of  a  due  temperature,  to 
drop  them  into  the  liquor.  The  workshop  will,  in  spite  of 
these  precautions,  become  more  or  less  filled  with  dense 
arsenical  fumes ; — a  proof  that  much  of  the  arsenic  must 
have  been  dissolved  in  the  hardening  hquor ;  and  some  of 
it,  no  doubt,  enters  into  union  with  the  steel  quenche<l  in  it, 
so  as  to  produce  such  an  extraordinary  degree  of  hardness 
therein. 

The  instructions  already  given,  for  selecting  the  hardest 

•  HUracium  PUoaella — See  Curtis's  Flora  Londinensis,  53,  Fas.  3. 


214  pn  Jfrgn  and  SieeJ. 

cast  steel,  of  which  these  articles  are  to  be  made5  must 
be  particularly  attended  to;  and  the  greatest  care  must 
also  be  taken  in  avoiding  all  excess  oif  heat  in  forging  and 
hardening  them,  in  order  to  ensure  the  good  effects  of  the 
process. 

ON  SETTINO  STEEL  ARtJCLES  STRAIGHT  WHICH  HATE 

WARPED  IN  HARDENING. 

This  must  be  done  whilst  the  articles  are  as  hot  as  theii" 
tempering  heat  will  permit :  and  is  effected,  either  b^  means 
of  two  strong  iron  forks,  one  fixed  securely  in  an  anvil  block, 
and  the  other  in  a  handle,  in  order  to  get  out  warps  or  twists 
sideways ;  or  by  smart  blows  with  a  hammer  on  the  hollow 
side,  the  other  side  resting  on  an  anvil  previously  strewed 
over  with  sand,  to  pjrevenjb  tjbe  article  from  slipping  away, 
to  get  out  bends  in  it :  or,  p^h^rwise,  if  the  article  be  slen- 
der, such  as  a  file,  graver,  &;c.  it  may  be  done  by  bri^teijir 
ing  the  concave  ^ide,  and  heating  it,  by  pressing  it,  with 
another  proper  tool,  upon  the  convex  surface  of  a  red-hot 
iron  heater,  securely  held  in  a  bench-vice,  the  artide  being 
held  by  one  end  in  the  tongs  or  hand-vices ;  when  it  will 
easily  yield  to  the  force  impressed  upon  it  when  heated ; 
and  it  may  be  seeii,  by  the  colour  it  has  assumed  on  the 
brightened  surface,  when  it  b^  nearly  attained  its  temper* 
ing  beat.  Slender  files  may  be  previously  dipped  into  a 
mi^ure  of  olive-oil  and  spirits  of  turpentine,  and  may  be 
safely  heated  ^s  above,  till  th^  mixture  begins  to  smoke* 
Swprd-blades,  and  other  articlei^  in  the  ground  statej  may 
be  heated  to  nearly  a  blue  colour,  oyer  a  cinder  fire ;  and, 
whilst  hot,  be  i^truck  on  a  soft  anvil,  with  a  hammer  made 
of  tin,  to  avoid  bruising  them:  and  \£  glazed  also,  the  blue 
polour  m^y  be  removed,  by  a  weak  mixture  of  muriatic 
acid  and  water  being  wiped  over  them,  without  staining 
them  much,  th^^  acid  acting  only  on  the  oxided  sur&ce* 

\To  he  continued.l 
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XXXVttl.— :irf   Case  of  'Luxation  d&amwards  of  the  Os 
Uameri,  successfully  reduced.    By  S.  A*  DimLEV,  M.D*. 

This  interesting  case  was  very  dexterously  and  success- 
fully managed  by  Simeon  A,  Dudley,  M,  D.,  a  young 
physician  of  great  discernment,  enterprise^  and  promise,  in 
Winchester,  in  the  state  of  Kentucky. 

The  resistance  experienced  by  surgeons  in  their  ieffbrts 
to  reduce  luxated  bones,  before  morbid  adhesions  have 
been  formed,  arises  almost  exclusively  from  the  ex^cesshe 
and  obstinate  contraction  of  the  surrounding  irritated  mus- 
cles. To  attempt  to  overcome  this  resistance  by  mecha- 
nical force,  is  always  productive  of  pain,  and  oftentimes  of 
danger.  A  leading  indication,  then,  is  to  procure  a  rela:fca- 
tion  of  the  muscles  in  action.  It  is  scarcely  necessary  to 
add,  that  the  more  complete  this  relaxation  becomes,  the 
greater  will  be  the  facility  in  the  process  of  reduction. 

It  wouUMbe  superfluous  in  me  to  enumerate  the  various 
expedients  usually  employed  for  the  attainment  of  the  in- 
dication in  view.  They  are  famiUar  to  every  one  even 
moderately  versed  in  the  practice  of  surgery. 

It  will  be  permitted  me,  however,  to  observe,  that  what- 
ever makes  on  the  stomach  a  deep  and  highly  deleterious 
impression,  diminishes  or  destroys  alike  the  power  of  con- 
traction in  the  muscles,  and  of  coagulation  in  the  blood. 
In  cases  of  sudden  death  from  a  violent  blow  on  the  scrb-. 
biculus  cordis,  from  the  intemperate  use  of  cold  wat^r, 
from  an  excessive  draught  of  ardent  spirits,  or  froifi  the 
swallowing  or  receiving  by  injection  a  large  amount  of 
certain  vegetable  poisons,  such  as  laurel-water  or  a  strong 
decoction  of  tobacco,  the  muscles  can  neither  be  made  to 
contract,  nor  the  blood  to  coagulate.  These  facts  being 
known,  the  intrepid  and  judicious  practitioner,  accustotn^d 

•  From  No.  2.  of  the  Philadelphia  Journal  of  the  Medi<«al  and  Ph/- 
^cal  Sciences.  Commuhicated  to  the  Editor  of  that  Journal  by  i)r. 
Charles  daldwall,  M.D. 
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to  the  apportioning  and  management  of  powerful  remedied 
and  skilled  in  the  adaptation  of  means  to  ends^  will  readily 
avail  himself  of  them  in  cases  of  emergency.  The  truth  of 
this,  the  case  in  question,  of  which  the  following  is  a  brief 
narrative,  illustrates  and  confirms. 

On  the  first  day  of  October,  1818,  A.  J.,  a  labouring 
man,  about  thirty  years  of  age,  and  of  intemperate  habits^ 
experienced  a  luxation  downwards  of  the  os  humeri.  By 
several  physicians  in  the  neighbouring  country,  both  singly 
and  associated,  efforts  at  reduction  were  immediately,  re« 
peatedly,  and  perseveringly  made,  but  without  success. 

About  eight  weeks  after  the  accident,  Dr.  Dudley's  aid 
was  solicited.  High-spirited  and  fearless,  the  patient  de- 
clared himself  willing  to  submit  to  any  suffering,  and  even 
to  hazard  his  life  for  the  restoration  of  his  limb.  His  phy. 
sician,  no  less  intrepid,  was  equally  ready  to  encounter  a 
weighty  and  generous  risk  of  his  own  reputation,  to  effect 
a  ciu'e ;  a  duty  which,  in  desperate  cases,  every  practitioner 
owes  alike  to  his  patient  and  his  profession.       *^ 

All  the  most  powerful  ordinary  means,  such  as  deep  and 
long-continued  nausea,  blood-letting  ad  deliquium  animi, 
the  warm-bath,  forcible  extension,'  &c.  were  first  repeat- 
edly and  faithfully  essayed. 

These  proving  fruitless,  a  resolution  was  formed  to  have 
recourse  to  the  effects  oi  deadly  intoxication.  Comporting 
with  habits  in  which  the  patient  had  too  long  indulged, 
this  was  not,  in  prospect,  a  disagreeable  remedy. 

Early  in  the  morning,  the  copious  potation  of  rum, 
brandy,  whisky,  and  gin,  was  begun;  and  by  ten  o'clock 
A.M.,  such  is  the  force  of  habit,  three  pints  of  these 
liquors  had  been  swallowed,  without  producing  the  desired 
effect,  or  even  any  very  obvious  approach  towards  intoxi- 
cation. At  thi9  period,  another  half-pint  draught  was 
administered,  consisting  of  equal  parts  of  rum  and  whisky, 
as  hot  as  it  could  be  endured.  For  a  few  minutes,  this 
also  was  without  effect.  But  at  length,  the  patient's  whole 
energy  suddenly  deserted  him ;  and  he  fell,  as  if  pierced  by 
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a  bullet,  or  stricken  by  a  flash  of  lightning.  His  stupor  and 
insensibility  were  deep  and  alarming,  far  beyond  what  the 
spectators  had  ever  witnessed  as  the  effect  of  liquor. 

Not  a  moment  was  to  be  lost.  Now,  if  ever,  was  the 
tune  for  the  reduction  of  the  dislocated  bone.  After 
several  efforts,  in  which  the  strength  of  six  powerful  men 
Were  employed,  this  was  at  length  effected. 

But  new  dangers  now  presented  themselves ;  and  new 
difficulties  were,  therefore,  to  be  surmounted.  So  entire 
was  the  prostration  of  all  the  vital  energies  of  the  patient, 
that  he  was  evidently  hovering  on  the  brink  of  dissolution: 
his  sensibility  was  extinguished,  his  respiration  scarcely 
perceptible,  the  pulse  in  his  extremities  not  to  be  felt,  and 
his  skin  was  cold,  clammy,  and  cadaverous. 

Deglutition  being  now  impracticable,  and  injections  not 
deemed  advisable,  external  applications  were  alone  em- 
ployed. So  wholly  inadequate  were  these  for  a  time,  that 
even  boiling  water  apphed  to  the  feet  and  ancles,  and 
aided  by  strong  and  continued  friction,  produced  no  effect: 
it  did  not  even  redden  the  skin. 

Under  every  external  impression  that  could  be  made, 
this  state  of  things  continued  fon  ten  hours,  when  sym- 
ptoms of  returning  health  began  to  appear.  In  twenty 
hours  more,  the  patient  had  recovered  sufficiently  to  ride 
home  on  horseback,  a  distance  of  ten  miles;  and  in  three 
weeks  was  well  enough  to  resume  the  labours  of  a  country 
life. 

For  the  individual  concerned,  as  well  as  his  family,  the 
most  fortunate  issue  of  the  process  is,  that  his  habits  of 
intemperance  are  completely  eradicated.  His  love  of 
ardent  spirits  is  converted  into  an  unconquerable  dislike  of 
them*. 

*  It  is  due  to  Dr.  Physick  to  state,  that  the  practice  of  inducing  in- 
toxication, with  a  view  of  relaxing  the  muscles  in  obstinate  luxations, 
originated  with  him ;  and,  we  have  no  doubt,  our  ingenious  correspondent 
would  have  had  pleasure  in  conceding  to  him  this  praise,  had  he  been  ap- 
prised of  the  fact.  Vide  Dorset's  Elements  of  Surgery,  vol.  i.  p.  204.— 
American  EdUor, 
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H.  ChapmaMi  M.IX* 

On  fliis  very  intricate  question,  not  a  little  difference  of 
opinion  prevails.  The  only  point  in  the  controversy  which 
seems  to  be  conceded,  is,  that  the  operation  of  medicines 
does  not  depend  on  any  of  the  common  laws  of  matter, 
hut  on  a  principle  incident  to  vitality  alone. 

^^  Medicamentum,  non  agit  in  cadaver.*' . 

Ab  this  is  so  universally  admitted,  as  even  to  become 
one  of  the  established  maxims  of  the  Schools,  it  may  be 
rights  before  we  advance  further  into  the  discussion,  to  en-' 
deavour  to  fix  our  notions  in  relation  to  the  nature  of  life* 
But  as  speculati(ms  of  this  sort,  mdulged  to  any  extent, 
would  be  here  n^splaced,  I  shall  exhibit  my  views  of  the 
subject  in  as  narrow  a  ecnnpass  as  possible. 

Of  the  various  doctrines  of  vitality,  one  only  appears  to 
me  to  be  at  ail  well  founded,  and  ecmsequently  deserving, 
our  attention.  It  presmnes  that  every  animated  body,  ani- 
mal or  vegetable,  is  endowed  with  a  primordial  principle  of 
life,  and  which,  r^ident  in  the  ova  of  animals  and  the  se6d 
of  plants,  constitutes  the  pow^r  by  which,  in  the  first  place, 
the  various  organs  are  moulded,  developed,  and  perfected) 
apd  by  which,  afterwards,  the  animal  economy  is  defended 
against  the  action  of  mechanical  and  ch^nical  laws. 

Located^  perhaps,  in  the  highest  degree,  among  the  di«* 
gestive  and  assimilative  organs,  it  enables  them  to  chaiige 
or  destroy  the  qualities  of  the  substances  exposed  to  th^ 
operation,  without  sustaining  in  return  the  slightest  injury 
or  change.  It  would  hence  really  appear,  that,  instead  of 
matter,  whether  aliment,  drink,  or  medicine,  acting  on  the 
living  system,  as  is  commonly  imagined,  it  is,  on  the  con- 
trary, the  living  system  which  operates  on  these  matters* 
But  such  is  the  case  only,  when  the  vital  energies  are  in  a 

♦  From  No.  2.  of  the  PhiladelpMa  Journal  of  the  Medical  and  Physical 
ScMBces;  of  which  Jounial  Dr.  Chapman  is  the  Editor. 
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yjgOTQ\is  and  Jtiealtby  cpnditiojQ.  Different^  indeed,  is  the 
jcesujty  where  feom  debUit^^  or  other  inqperfectioj^  the  yital 
organs  are  rendered  unfit  to  act  upon  substances^  or  of  re- 

'  sbtm^  the  action  of  substances  on  the  system.  Whatever 
js  ti^en  }^o  the  stoixj^h  junder  such  circjumstancesi,  pre- 
jServes  its  properties  unaltered,  or  undergoes  the  s^me  sort 
of  alteration,  which  it  would  do, out  of  the  body,  or  beyond 
the  sphere  of  flje  vitaj  powers.     Each  attide  in  this  state 

■  obeys  the  order  pjF  its  affinitjicis,  and  the  changes  which 
occur  are  purely  chj&mica],  Ccimmon  matter,  now  acting 
by  its  own  l^ws,  the  system  being  thus  fei^guid  and  de- 
cayed, sinks  under  an  attack  it  cannot  repel  $  and  the  pro- 
cesses of  fermentation  and  putrefaction  ensue,  which,  if  not 
timely  arreste.d^  become  the  precnrsor^»  a^  well  a3  ilpie 
(Causes,  of  djB^tJji  and  destTiAC^OA* 

Life,  therefore,  may  be  defined  the  principle^  or  power, 
by  which  the  system  preserves  its  own  integrity  unimpaired^ 
and  Its  several  parts  from  d^opni^position,  amidst  the  action 
of  surrounding  agents^  while  it  ^cts  upon  things  foreign  to 
itself,  a^s^niJlates  tibem  to  its  natyre,  and  appropriates  them 
to  the  supply  of  its  exigencies,  or  to  the  redress  of  its  inji;- 

The  theory  J  shall  propose,  of  the  operation  of  medicines, 
alleges,  that  they  all  act  by  exciting  a  local  imprei$sion 
jirhich  is  extended  through  the  inedium  of  syn>pathy.  Py 
piany,  however,  ^t  is  still  believed,  that  certain  articles,  at 
least,  enter  the  circulation,  and  prodyce  their  effects  in  thi$ 
way.  * 

This  latter  hypothesis  is  evidently  a  reliet  of  the  humoral 
pathology.  By  the  disciples  of  that  sect  it  was  held,  Uiat 
disease  mainly  consists  in  a  depravation  of  the  bloody  "  from 
too  great  tenuity  or  viscidity,  by  an  excess  of  acid  or  alka- 
line acrimony,  by  morbific  matter  entering  from  witbouti  or 
generated  within." 

As  a  nece^sai'y  cpnsequ^nee  of  such  notipns,  medipine^ 
were  supposed  to  penetrate  into  the  circulation,  and  by  a 
sort  of  chemical  action  to  correct  the  vitiated  condition  of 
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the  fluids ;  and  hence  the  origin  of  the  terms,  inspissantd, 
attenuants,  antacids,  antalkalies,  antiseptics,  diluents,  de- 
mulcents, &c.  &c. 

As  they  are  now  pretty  generally  exploded,  tp  demon- 
strate the  fallacy  of  these  speculations  by  any  very  minute 
detail  of  facts  or  reasonings,  cannot  be  required.  All 
changes  in  the  condition  of  the  fluids  are  wrought  1by  im-' 
pressions  made  through  the  intervention  of  the  solids.  Not 
the  sUghtest  proof  exists,  so  far  as  I  know,  of  their  under* 
going  any  mutations,  either  by  spontaneous  action,  or  from 
die  introduction  of  foreign  matters ;  much  less  that  such  is 
the  cause  of  disease,  or  the  mode  in  which  remedies  operate. 

To  reach  the  circulation,  medicines  must  pass  either  by 
the  l^cteals  or  lymphatics.  Now  it  seems  more  than  pro- 
bable, in  either  case,  their  powers  would  be  so  neutralized 
by  the  preparatory  processes  of  animalization,  as  to  be  de- 
prived of  all  activity. 

Can  it  indeed  be  credited,  that  any  substance,  after  a 
subjection  to  the  digestive  and  assimilative  powers,  retains 
in  the  slightest  degree  its  original  properties?  Experiments, 
on  the  contrary,  shew,  that  chyle,  however  diversified  the 
materials  maybe  out  of  which  it  is  formed,  whether  animal 
or  vegetable,  has  essentially  an  identity  of  natiu*e ;  and  in- 
stead of  being  a  (ntidcj  as  is  commonly  imagined,  is  in  rieality 
a  highly  elaborated  fluid,  having  many,  and  perhaps  all,  the 
properties  of  blood,  except  its  red  colour.  Three  of  the 
constituents  of  blood  it  at  least  contains. 

1.  There  IS  one  portion  of  chyle,  which  preserves  its 
fluidity  during  life,  but  coagulates  after  death,  by  exposure 
to  the  air ;  and  is  probably  fibrine. 

2.  There  is  a  second  portion,  which  resembles  serum,  in 
continuing  fluid  when  exposed  to  the  atmosphere,  and  in 
coagulating  at  the  same  degree  of  temperature  as  serum. 

3.  There  is  a  third,  consisting  of  globules,  similar  to 
those  of  blood ;  with  this  difference  only,  tliat  they  are 
much  more  minute. 

The  fact  of  the  perfect  and  uniform  constitution  of  chyle 
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seems  to  me^  at  once,  to  put  down  the  hypothesis  which  I 
am  combating.  Yet,  perhaps  it  may  be  said,  it  proves 
nothing  in  the  case  of  medicines  administered  otherwise 
tjian  by  the  stomach ;  as  when  applied  to  the  surface  of  the 
body,  or  introduced  into  the  bowels.  To  this  objection 
the  answer  is  obvious,  and  I  think  very  satisfactory. 

No  one  who  has  carefully  attc^nded  to  the  phenomena  of 
the  absorbent  system,  can  help  admitting  that  every  section 
of  it  is  endowed  with  the  power  of  digestion  and  assimilation, 
and  the  lymphatics  quite  as  conspicuously  as  the  lacteals. 
This  capacity  is  given,  as  a  provision  of  nature,  to  exclude 
noxious  matters  from  ihe  circulation. 

The  absorbents,  in  most  instances,  are  fully  adequate  to 
this  end :  and  when  they  are  not,  the  substance  penetrates 
to  the  first  conglobate  gland,  which  takes  on  inflammation, 
and  arrests  its  further  progress ;  these  organs  acting  here 
as  sentinels,  guarding  the  exterior  approaches  of  the  body. 
That  some  of  the  properties  of  certain  articles  are  displayed 
in  the  secretions  and  excretions,  I  am  not  disposed  to  deny* 
But  it  does  not  hence  follow,  that  these  substances  entered 
the  circulation  in  their  primitive  state.  Directly  the  re- 
verse indeed  seems  to  be  proved,  as  no  one  of  them  can  be 
detected  in  the  serum  of  the  blood. 

To  me  it  is  clear,  that  the  process  of  assimilation,  as  per- 
formed either  by  the  chylopoietic  viscera,  or  by  any  part 
of  the  absorbent  apparatus,  completely  decomposes  all 
substances,  and,  however  discrepant  in  their  properties, 
reduces  them  to  a  homogeneous  fluid  fitted  for  the  pur- 
pose of  nutrition.  But  when  thrown  into  the  secretions  or 
excretions,  being  removed  beyond  the  controt  of  the  vital 
energies,  chemical  affinities  are  sometimes  again  brought 
into  play,  by  which  these  substances  are  in  part  or  wholly 
regenerated. 

No  slender  support  is  given  to  this  hypothesis  by  the 
well-known  fact,  that  matters  are  found  in  such  positions, 
which  had  not  previously  existed,  in  any  cognisable  state, 
in  the  blood;   and  furthermore,  that  certain  articles  can 
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cfnly  be  defected- in  certain  fluids,  aS  tfie  odour  of  gallic  in' 
milk^  of  asparagus  in  urine,  of  iSulphur  in  the  perspiration: 
and  we  may  add,  as  another  illustration  of  the  slame  import, 
that  the  colouring  principle  of  madder  can  be  traced  in  no 
part  of  the  solids,  except  the  bones,  and  their  immediate 
appendages,  the  cartilages.  Did  these  articles  pre-€fxist  in 
the  blood,  instead  of  being  regenerated  in  some  such  man- 
ner as  I  have  stated,  ought -they  not  to  be  thrown  out 
indiscriminately  by  all  the  emutlctories? 

Whether'  this  e^lanatioii  be  received  or  not,  it  miisf  at' 
kast' be  acknowledged,  that  ilo  stlbstance,  in  its  active  state, 
does  reach  the  circulatlbn;  since  it  is  shewn,  that  a  small' 
pOi*tioin  even  of  the  nfildest  fluid,  as  milk  or  mucilage,  oil 
or  pus,  cannot  be  injected  into  the  blood-vessels,  without' 
dCcasioning  the  most  fatal  cblnsequences. 

Twenty-two  years  ago,  in  coi^unction  with  my  friend, 
the  late  Dr.  George  tee,  then  resident  iii  the  Pennsylvania* 
Hospital,  I  instituted  a  series  of  experimentisi  to  this  piir- 
pfort      All  the  artieles  eriumerated  above  were  tried  in 
succession,  together  with  some  others  of  an  acrid  and  stimu- 
lating nature,  on  dogs  and  cats,  th6  animals  selected  on 
the  occasion.    But  diversified  as  thiese  substances  are,  we 
could  discern  no  material  difference  in  their  effects ;  the' 
whole  seemingto  act  merely  as  extraneous  matter  in  e^tyre 
loci,  producing,  at  first,  great  distress  |[6  the'anhniEd,  as' was' 
indicated  by  its  mdvemients  and  cries,  followed  by  difficult' 
pantingrespiration,  vomiting  and  purging,  niervbiis  treiiioirs, 
convulsions,  and  death'.   Experiments,  very  analogous  to  the 
preceding,  have  recently,  I  understand,  been  made  by^ 
Professor  Caldwell/  aiid  with  confirmatory  results. 

Thkt  the  late  inquiries  of  Kr'Ever^rd  libihe  and  othigrs' 
Idad  t6  a  diiPerent  conclusion,  I  am  aMrsr^.  Coiifiding, 
however,  in  the  accuracy  of  our  own  observations,  I  must^ 
in  the  present  state  of  the  question,  still  maintsdn,  without 
the  slightest  qualifi'dition,  the  positichfi  I  have'  assumed. 
The  fact  is,  that  though  the  blood  be  alive  to  imprei^^iis; 
and,  perhaps,  even  more  exquisitely  than  the  solids,-^it- 
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heing  designed  that,  all  mattos  shouldfbe  excluded  th© 
oirculation, — they  l6se  their  specific  mode  of  action,  when 
introduced,  and  cause  confused  and  disordered  movements^ 
hke  an  irritant  in  the  tnachea,.  or  in  any  other  imnaturalj 
jutuation^. 

Conceding,  however^  to  the  humoral;  pathologists  all 
which  their  doctrine  demandis,  still  insuperable  difficultiea 
remain  in:  the  way  of  its  adoption,  to<  account  for  the  opera>- 
tion.  of  medicinei»»  Not  to.  dwell  tediously  on  the  subject^ 
r  shall  content  myaelf  at  present  with  little  more  than  mere* 
ly;  m^itiomng^.tbat  we  are  not:  at  all  infoniKd  by  i<^  why 
our  remedies!  after  mixing  with  the  bloody,  should  bet 
dfareeted  to  one  xxrgan  in  preference  to  another^-r^aa  mercury 
to.  tbersaUyaityglands^r-or  how  indeed  they  operate  at  alL 

By  the  medication  of  the  blaod,.  were;  it  {xxssible,  as  is 
contended  for,  we  must  in  all;  instances  do  harm.  The 
whole  ma3»  of  ctrculating  fibids'iaeq\ially.  charged  in  diisK 
case  with  the  medicinal; substance:;,  and  therefore,>wfaile'4if 
salutary,  action  is  ^ing:  on  imthe^  diseased,  organs  cTiery 
sound^paart  of  the  system  becomes  >  subjected  to  a  similiup 
impression,  which  could:  not  fail .  to:  disturb .  the  order ^of 
health,  and.c^eate  morbid  deraiq;ement& 

Be  it  alleged,  as<  it  sometimes  has  been^  that  the  actloiv 
of  medicines,  under  such  circurostanoes,  is  on:  the  surface 
of  the  blood-vesselsj  the  docttine^becomes  utterly  deserted, 
and  we  are  forced^  to  recur  to  sympathy,  as  affordii^  tiie> 
cmly  V  explanation* 

By  a  recent  writer  of  high  authority,  whose  opinions' 
however  on  this  point  are  not  whidlljrwitbout'thie  taint  of 
die  humoral  pathology,  it  is  concede,  as  >anincontroverti-^ 
h}e  faet,  that  a  large  proportion  of  medicines  do  actby^the 
'^  medium,  of  nervous.communicationb'' 

'^'T^is/'  says  he,  ^Msmaniiest^  &(mi  theeffi^ts^  of  thiss^ 


*  On  the  experiments  of  Dr.  Majendie,  on  venous  absorption^  I  for- 
bear to.  comment;  as  on  repeUtion  here  b^Dr*  SommerviUe,  they  were 
not  confimned*  Thotsulject  is  nosir  before  the  Academy  of  Medicine, 
where  it  will  receive  the  fullest  investigation. 
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substances  being  produced  in  a  shorter  time  after  they  hare 
been  received  into  the  stomach,  than  they  could  be,  were 
they  to  act  by  being  absorbed  with  the  chyle  into  the 
circulating  mass.  The  stimulus  of  wine  or  opium  will  in- 
stantly remove  lassitude,  and  increase  the  vigour  of  the 
circulation,  or  of  muscular  exertion*  Digitalis,  given  in 
sufficient  quantity,  very  speedily  reduces  to  a  great  degree 
the  frequency  of  the  pulse ;  or  a  large  dose  of  cinchona, 
exhibited  half  an  hour  before  the  expected  recurrence  of 
the  paroxysm  of  an  intermittent,  will  prevent  its  attack*.** 

Exactly  the  same  conclusion  is  deduced  by  Mr.  Brodie, 
from  his  experiments  in  relation  to  nearly  all  the  poisonous 
substances,  vegetable  as  well  as  mineral:  and  the  few  which 
he  represents  as  acting  otherwise,  really,  from  his  own 
shewing,  seem  not  to  do  sof .  * 

The  principle  being  thus  clearly  established  in  so  large  a 
number  of  instances, — which,  if  necessary,  might  be  sdD 
further  increased, — it  appears  to  me  that  it  should  be  ad-» 
mitted  as  an  universal  law,  unless  exceptions  to  it  are  very 
clearly  made  out  and  demonstrated.  To  multiply  causes 
superfluously,  is  against  one  of  the  fundamental  rules  o^ 
philosophising ;  and  is  not  less  repugnant  to  the  general 
course  of  nature,  whose  means  are  proverbially  distinguished 
by  great  simplicity  and  uniformity. 

As  regards  the  mercurial  preparations,  an  example  par- 
ticularly selected  by  the  writer  whom  I  first  cited,  to 
illustrate  the  occasional  admission  of  medicines  into  the 
circulation,  we  have  the  most  conclusive  proof  that  this 
never  happens,  whatever  may  be  the  manner  in  which  they 
are  employed^;  and  no  doubt  such  is  the  case  with  all  the 
articles  of  the  Materia  Medica.  It  is  at  least  as  clearly 
shewn,  by  experiments  made  by  myself  many  ye^rs  ago, 
and  which  have  been  since  more  than  once  repeated  with 

*  Murray's  Mat.  Med. 

f  Philosophical  Transactions  of  the  Royal  Society  for  1811  and  1819. 

t  Experiments  of  Drs.  Physick  and  Seyhett,  Medical  Repository,  voLv. 
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gc^tec  ptecisipn^  and  on  a  more  extensive  ^cale^  by.  Gra* 
duates  of  this  School^  that  none  of  the  preparations  of  iron^ 
of  copper,  of  lead,  nor  the  colouring  matter  of  indigo,  of 
madder,  or  of  rhubarb,  can  be  traced  even  so  far  as  the 
chyle*. 

Being  introduced  into  the  small  intestines  of  dogs,  these 
several  articles  were  observed  to  be  rapidly  taken  up  by 
the  lacteals,  the  coloured  ones  losing  their  tints  in  passing 
through  the  conglobate  glands ;  and,  in  every  instance,  so 
completely  were  their  properties  obliterated,  as  not  at  all 
to  be  cognisable  by  any  chemical  test  in  the  contents  of  the 
thoracic  duct. 

Yet,  it  is  not  .to  be  concealed,  that  some  very  respectable 
writers  have  affirmed,  that  certain  matters  do  enter  the  cir- 
culation, and  may  be  detected  by  chemical  tests.  Of  the 
facts  of  this  kind,  not  the  least  relied  on,  is  one  which 
comes  recently  from  Mr.  Brande.  It  is  stated  by  this  most 
eminent  chemist,  that  the  blood  of  a  patient  who  had  taken 
soda,  long  and  largely,  was  found  to  contain  that  alkali  in 
excess. 

Granting  it  to  be  true,  is  not  the  force  of  the  fact  done 
away  by  the  recollection,  that  soda  is  a  constituent  of  blpod^ 
and,  as  such,  may  freely  enter  into  its  composition,  without 
detriment.  All  the  experiments,  however,  on  this  subject 
have  been  made  without  adverting  to  a  source  of  falhucyf 
which  greatly  impeaches  their  validity.  On  blood  dead  apd 
separated  into  its  parts,  have  the  whole  been  made;  and  ob* 
viously  under  such  circumstances,  the  elements  of  things 
may  again  re-combine,  in  a  manner  already  noticed,  which 
in  the  living  state  were  broken  up,  and  assimilated  by  the 
powers  of  animalization. 

Could  more  proof  be  required  of  the  operation  of  medi- . 
cines  being  entirely  independent  of  the  circulation,  it  might 
be  found  in  the  well-ascertained  fact,  that  many  of  them, 
produce  their  full  effects,  though  the  heart  and  blood-ves* 

*  Hocige' s  Inaug.  Diasertation,  in  which  many  of  these  experiment^ 
are  contained. 
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sds  be  previously  removed.  Long  ago  it  was  shewn  by 
Wb ytt,  that  if  the  heart  of  a  frog  is  taken  out,  and  a  solu- 
tion of  opium  be  injected  into  the  abdomen,  the  animal 
speedily  becomes  convulsed.  The  poison  of  the  viper,  ac- 
cording to  Girtanner,  applied  to  a  frog  prepared  in  the 
same  way,  will  destroy  it  as  soon  as  if  no  mutilation  of  the 
animal  had  taken  place.  Numerous  experiments  of  a  si- 
milar import,  with  other  active  substances,  have  been  in- 
stituted, the  results  of  which  are  so  exactly  correspondent, 
that  to  detail  them  would  be  superfluous.  But,  before  I 
finally  dismiss  this  part  of  my  inquiry,  I  will  only  remark, 
that  the  converse  has  been  equally  proved,  or  that  no  ex- 
tension of  the  impression  of  medicines  happens  in  cases 
where  the  brain  and  spinal  marrow  have  been  destroyed, 
though  the  heart  and  vascular  system  be  preserved  unin- 
jured*. 

To  be  continued. 


XL.— On  Reasoning  in  Medicine.  By  James  Maclurg,M.D.* 

"  C'est  uneerreur  de  croire,qu'une  experience  aveugle  et  une  habitude 
irit^chanique,  tiennent  lieu  de  principes  surs,  et  de  maximes  fondles  sur  un 
solide  raisonnemeut.**  DUcours  sur  la  Commerce,  par  le  MarquUBsccARiA* 

1  HERE  is  no  art,  unless  this  term  can  be  applied  to  reli- 
gion, which  seems  to  require  in  its  professors  such  a  perfect 
harmony  of  opinion  as  the  art  of  medicine :  for  there  is 
none  in  which  error  is  of  so  much  consequence,  or  where 
a  fluctuation  of  the  mind  between  opposite  sentiments  is 

''  Murray's  Mat  Medica. 

t  From  No.  a,  of  the  Philadelphia  Journal  of  the  Medical  and  Phr* 
sical  Sciences. — The  following  note  is  added  by  Dr.  N.  Chapman,  the 
Editor  of  that  work. 

^^  To  this  article  we  wish  particularly  to  call  attention.  It  is  written 
iii  the  best  manner  of  its  venerable  author,  and  discusses  a  most  impor- 
tant subject,  with  all  the  force  of  dialectic  precision,  and  the  fiuKinatidm 
of  eloquence. — The  earliest  of  his  productions,  this  Essay,  can  now 
scarcely  be  read  without  the  moum^l  reflection,  how  much  might  have 
been  done  for  Mediciue,  and  the  interests  of  elegant  letters,  btdflhe 
been  cast  on  a  wider  and  more  advantageous  theatre,  for  the  incitement, 
and  display  of  the  powers  and  resources  of  bis  large  and  finely*eulti^ 
vated  mind." 
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Attended  with  such  anxious  distress.  '  Yet  medicine  has  its 
sdiisms;  and  the  sages  of  our  art,  while  they  appear  de- 
voted to  Truth,  forget  her  peculiar  caprice— that,  though 
she  loves  to  be  pursued  with  ardour,  she  must  stiU  be  ad- 
dressed with  indifference. 

.  The  keenest  shafts  of  ridicule  have  frequently  been 
levelled  at  this  trait  in  the  medical  character.  Our  singu- 
lar gravity  and  solemnity  placed  us,  as  it  were,  in  opposi- 
tion to  the  free,  the  gay,  and  the  witty ;  and  they  eagerly 
seized  a  circumstance,  which  seemed  to  reduce  this  extra- 
ordinary figure -to  the  common  size ;  and  to  shew,  under  a 
fiwe  of  great  wisdom,  much  ignorance  and  uncertainty. 

To  this  we  have  replied,  that  physic,  like  the  other  sci- 
ences founded  on  experience,  is   continually  progressive, 
and  therefore  subject  to  perpetual  change;  so  that,  without 
the  suggestions  of  vanity,  we  may  sometimes.be  tempted  to 
differ  from  our  venerable  ancestors.     And  it  might  have 
been  subjoined,  that  physicians,  notwithstanding  some  curi- 
ous external  differences,  which  would  deceive,  perhaps,  an 
inexperienced  Houyhnhnm^  are  yet  no  better  than  mere 
Yahoos.     But  it  seems  to  be  agreed,  among  the  philoso- 
phers who  have  examined  this  species  with  the  greatest 
accuracy,  that  to  associate  is  not  more  a  principle  of  human 
nature  than  to   separate:    for,  though  men  have   been 
allured  by  the  prospect  of  advantage,  or  compelled  by 
force,  to  unite  themselves  in  vast  bodies  ;  yet  it  was  always 
observed,  that  where  the  political  bands  which  held  them 
together  were  weak^  and  they  could  follow  their  natural 
tendency,  these  huge  piles  soon  broke  into  a  number  of 
pieces:  and  in  all  the  countries  where  the  arts  of  policy 
had  scarcely  taken  root,  the  inhabitants  have  been  found 
divided  into  numerous  tribes,  inflamed  against  each  other 
with  a  mutual  animosity.    In  Uke  manner,  proceed  these 
philosophers,  we  have  seen  a  set  of  religious  notions  over- 
run half  the  globe :  but  the  torrent  soon  spUt  into  a  multi^ 
tude  of  streams;  and  numerous  sects  arose,  who  perse^ 
cuted  each  other  with  an  unrelenting  fury.      It  is  not  at- 
traction alone  which  governs  the  material  world  :  the  laws 

q2 


of  .repulsion  Jiave  abo  their  influehcef  AvA.  it  looks  miif 
they  had  both  their  analogous  prineiplea  in  tfaeinmifc 
system. 

But  these  internal  factions^  which  tfinge  us  under  the 
banners  of  so  many  leaders^  are  equally  opposite  to  a  set 
of  men  who  will  acknowledge  the  authority  of  neither. 
The  sticklers  for  different  systems^  however  averse  to  eaeh'. 
other,  unite,  like  our  domestic  parties  in  poUtics,  against  m 
coimmon  enemy.  It  is  hard  to  say  when  this  quarrel  begant 
between  empyrics  and  dogmatists,  or  when  it  will  end«  lt\ 
seems,  to  be  as.  ancient  as  the  origin  of  reasoning  in  physbj 
which  could  not  be  long  after  the  beginning  of  observatioa^ 
itself;,  nor  will  it  cease^  most,  likely,  until  our  philosophy 
has  acquired  perfection*— an  seraj^till  more  remote. 

Every  step  of  experience  approaches  towards  systeni-f' 
mce>  by  discovering  the  natural  relation  of  things,  it  prCM 
pares  us  for  establishing  prindples.  And  theory,  or  tlie^ 
application  of  these  principles  in  explaining  the  phenomenn 
around  us,  is  the  &vourite  process  of  the  human  mind.  So^ 
delighted  are  we  wkh  it,  that  we  cannot  wait  the  necessarfi 
preparation ;  and.  our  eagerness  would  fain  anticipate  those 
principles  which  yet  remain  to  be  discovered.  A  vaponrfjr 
gleam  of  fancy  is  mistaken  for  the  ray  of  science ;  and  we^ 
pursue  it  through  all  the  treacherous  ways  of  hypothesis 
For,  though  things,  being  related  in  nature,  present 
themselves^  in  a  certain  order  to  the  view  of  the  observer; 
he  does  not  immediately  discover  that  order  which  is  invia^* 
riable.  Amidst  the  variety  of  circumstances  which  sui^ 
round  any  fact,  to  seiie  that  whereon  it  necessarily  depend^ 
requires  a  close  attention,  and  commonly  a  varied  expe^- 
riesDce..  But  the  mind  wills  follow,,  in  the  meaja  time,  it» 
propensity;  and  theories  Are  produced  and  destroyed  by 
snceessive  observation. 

System  has  so  often  fallen  under,  the  stroke  of  ezpes 
riehci^  that  we  have  be^i  led  to  imagine  a  natural  enmity^ 
between  them;  which,  by  an  easy  transition,  is  extendSMt 
to  their  .several  patrons.  A  theorist  and  an^mpirio  ainii' 
]ii.-A»edicine,^  terms  of  mmtoal  i»proa^lt;;andtB8iBuclt>tht^ 


bitdgfes  bf  two  opp6i^ke*t>a9^es,  ltd  those  6f  wfaijf  And  tcHTy 
iftf^  to  be  iif  {>bliti6s. 

'Amidst  the  recnminatioins  of  both-^id^s,  it  ef^emi^  to  be 
acknowledged,  that  improvement  in  our  science  has  ever 
been,  the  fruit  of  growing  experience ;  and  that  a  multitude 
i)f  errors  have  been  sanctified  by  the  authority  of  systems. 
And  it  is  imit^ned  that  we  go  but  a  little  farther,  when  we 
affirm  that  these  are  useless,  and  even  dangerous;  that,  far 
from  aiding  the  progress  of  medicine,  they  lie  in  its  way» 
or  mislead  its  steps. 

But  their  danger,  in  the  present  state  of  physic,  is  surely 
imaginary.  If  they  inflict  a  wound,  they  bring  along  wi& 
them  its  remedy. 


-Quft  cuspide  vulnus 


Sensit,  et  h^  ipsd  cuspide  aenait  bpem. 

The  continual  succession  of  systems  prevents  their  ac- 
Yjuiring  an  influence  injurious  to  philosophic  liberty. 
Their  opposition  has  had  the  same  effect  in  science,  that 
Uie  quarrels  of  contending  Popes  produced  in  religion: — it 
banished  the  notion  of  infallibility,  which  is  so  apt  to  be 
fostered  by  the  blind  veneration  of  a  sect.  Those  gigantic 
forms  of  superstition  and  authority,  that  were  encountered 
with  difficulty,  and  even  danger,  by  the  first  literary 
knights-errant,  no  longer  bar  the  avenues  to  science.  Eveisy 
'^subject  is  discussed  by  a  free  dispute ;  and  the  repeated 
"appeals  to  reason  and  common-sense  prove  that  we  ao- 
tknowledge  no  authority  which  is  not  derived  from  them. 

This  notion  of  a  dangerous  influence  in  systematics,  may 
"suit  a  «upine,  an  ignorant,  and  a  superstitious  age  ;  but  hcM 
'no  relation  to  the  present,  which  is  so  remarkable  for' iti 
free  and  active  spirit  of  inquiry. 

'But  shall  we  grant  that  they  are  useless  ?  and  is  ^ 
^credible  that  the  industry  of  these  gentlemen  should- be  w 
*active  to  no  sort  of  purpose-?  A  «yslem  cannot  be  ^biiik 
without  materials;  and  these  can  be  furnished ^nly  'by 
observation.  Empirics  claim ihis^field  as  thenr  own:  4)ut 
^hfvv^sat^As^  libo  siiist  cultiyate ; ^M-^ 
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more  success.  It  is  passion  which  excite^  the  talents^  bb 
well  as  virtues,  of  the  soul,  to  their  most-admired  efforts* 
We  are  astonished  at  his  unwearied  industry,  whose  curi- 
ous eye  seeks  everywhere  support  for  a  favourite  doctrine* 
And  it  is  a  certain  fact,  that  the  sphere  of  observation  has 
been  farther  extended  by  dogmatics,  than  by  the  men  who 
pretend  to  give  it  so  much  merit 

Yet  it  is  not  a  mere  acquaintance  with  particulars  in 
detail,  but  a  knowledge  of  their  relations,  and  especially  of 
that  important  one  by  which  they  are  fitted  to  produce  one 
another,  that  we  are  chiefly  interested  in  acquiring :  and 
this  knowledge  should  naturally  result  froip  the  full  and 
large  comparison  which  must  precede  every  attempt  at 
arrangement.  Observations  which  had  long  remained  soli- 
tary and  neglected,  are  brought  together,  and  acquire  an 
useful  unportance.  Some  steps  are  made  in  forming  prin- 
ciples ;  and  the  mass  of  confused  experience  begins  to  put 
on  regularity  and  distinctness. 

And  though  our  associations  should  not  be  exactly 
agreeable  to  the  order  of  nature,  yet  they  have  someadvanr 
tage ;  as  they  assist  the  memory,  which  with  difficulty  re- 
tains a  set  of  unconnected  facts.  Without  the  aid  of 
system,  the  informations  of  experience  must  slide  imper- 
ceptibly down  the  tide  of  oblivion ;  for  no  one  could  col- 
lect any  number  of  them ;  and  he  would  be  still  less  able 
to  deliver  them  to  others.  On  this  account,  system  is  ne^ 
ceissary  in  physic,  as  it  is  in  natural  history.  In  the  former^ 
indeed,  it  pretends  to  explain  the  animal  operations,  and  to 
shew  us  how  we  may  influence  them  ]  and  is  founded,  there- 
fore, on  the  relation  of  cause  and  effect.  As  this  is  no 
object  of  the  senses,  but  an  inference  of  our  fallible  reason, 
it  is  extremely  apt  to  be  mistaken.  The  attempts  of  the 
medical  systematic  will  frequently  miscarry;  yet  still  it 
must  be  acknowledged,  that  his  errors  are  readily  detected. 
His  course  is  regular,  and  may  easily  be  traced. 

But  while  he  feels  a  warm  affection  for  the  child  of  h]3 

... 

own  fancy,  he  pursues,  with  severest  scrutiny,  the  schemcas 
ef  every  rival  theorist    He  expunges  what  was  absolutely 
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fiklse ;  and  limits  what  an  enthusiasm,  similar  to  his  own, 
had  extended  beyond  its  proper  bounds.  A  succeeding  dog- 
matist shews  him  the  same  impartiality ;  and  lops,  with  as 
little  tenderness,  the  luxuriant  growth  of  an  over-heated 
imagination.  One  is  ready  to  believe  that  this  ardour,  so 
well  adapted  to  invention  and  new  combinations,  corrected 
by  that  sang-froid  which  a  mtn  possesses  in  examining  the 
works  of  another,  though  a  perpetual  source  of  private  dis- 
sention,  must  tend,  at  least,  to  the  general  good,  and  quicken 
the  progress  of  science. 

And  accordingly  we  observe,  that  as  the  rise  and  struggle 
of  parties  denote  firmness  and  health  in  our  excellent  poli- 
tical constitution,  so  the  perpetual  growth  and  contention  of 
systems  is  a  mark  of  vigour  in  the  state  of  medical  know- 
ledge. When  Europe  was  sunk  in  ignorance,  and  every 
sort  of  improvement  languished,  Gralen  tyrannized  for  ages 
in  the  schools  of  physia  The  first  dawning  of  the  rays  of 
science— 

— -  ubi  pulsam  Hyemem  Sol  aureus  egit 
Sub  terras,  ccelumque  sestivi  luce  reclusit,— 

seemed  to  restore  some  activity  to  the  torpid  min^s  of  men, 
and  disclosed  the  buds  of  another  system.  But,  since  that 
period,  they  have  been  germinating  continually ;  and  their 
decay  seems  to  be  proportionably  accelerated.  CuUen  ac- 
quired the  greatest  authority  in  modern  times ;  but  his  own 
pupils  have  thrown  it  ofi^  and  introduced  innovations  of 
the  utmost  importance. 

This  prolific  birth,  as  well  as  transitory  existence  of  sys- 
tems, are  evidently  connected  with  the  progress  of  experi- 
ment and  observation:  they  remind  us  of  the  ancient  fable 
of  Saturn  and  his  offspring,  while  they  appear  to  devour  the 
theories  to  which  they  gave  origin.  Yet  it  is  unjust  to  charge 
the  surest  faculties  of  our  nature  with  these  unnatural  and 
short-lived  productions.  The  information  of  the  senses  is 
right  and  true;  though  the  opinions  which  we  form  in  con- 
sequence are  often  erroneous.  It  is  these  opinions,  the  pre- 
cipitate combinations  of  that  busy  organ  the  fancy,  whi^ 
experience  dissipa.tes  iil  its  course,  while  it  unveils  the  more 
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beautiful  order  of  nature.    And  if^  in  its  progress  through 
the  series  of  connected  being,  it  should  ever  reach  the  ulti* 
mate  point,  our  system  will  be  that  of  the  world,  and  repre^ 
sent  exactly  [the  disposition  of  things  which  flowed  origin 
nally  from  Almighty  Will.     In  any  other  point  of  this  pro- 
gress, our  arrangements  must  evidently  be  deficient ;   and, 
from  a  strong  propensity  of  tbe  mind  to  carry  things  to  per-; 
fection,  and  to  give  them  the  appearance  of  a  whole,  yro 
shall  be  continually  supplying  something  from  the  imagina-r 
tion.   This,  I  confess,  should  prevent  our  being  wedded  to 
a  system :  yet  we  may  certainly  treat  it  as  a  mistress, — em-? 
brace  it  with  ardour  at  present,  and  discard  it  whenever  we 
are  disgusted  with  its  defects,  or  attracted  by  the  superior 
qualities  of  another :   for,  the  best  system  is  only  the  ex- 
pression of  our  degree  of  knowledge,  at  the  time  of  its  pro- 
duction;   and  their  continual  change,  wliile  it  discovery 
their  weakness,  is  a  mark  of  their  growth  and  tendency  to<? 
ward  perfection. 

But,  as  these  systems  are  the  offspring  of  observation,  so 
do  they  guide  and  assist  its  steps.     They  present  a  mixed 
prospect ;  where  some  parts  are  fully  illumined  by  expe- 
rience, while  others  are  only  faintly  distinguished,  or  buried, 
perhaps,  in  a  total  obscurity.  This  is  the  chaos  of  science ; 
and  it  is  the  business  of  the  human  mind,  while  it  traces 
with  wonder  the  operations  of  the  divine,  to  diffuse  over  it 
the  beauty  of  order.     And  though  a  difference  of  disposi- 
tion, or,  more  frequently,  of  situation,  will  lead  one  to  ob- 
servation, and  another  to  arrangement, — their  labours,  far 
from  being  opposite,  are  mutually  necessary.    The  quarrel 
between  empirics  and  dogmatics  is  unnatural.    As  well 
might  the  senses  quarrel  with  the  intellect,  and  each  prer 
tend  to  exercise  their  function  separately.     Every  one  seeB 
that  they  are  useful  only  as  combined;  and  that  their  ex- 
cellency consists  in  their  aiding  and  correcting  each  other* 
To  exclaim  against  every  kind  of  system,  has  been  xeck- 
biied  a  proof  of  earnest  zeal  for  observation.     Yet  what 
Is  it,  really,  but  to  declare,  that  we  must  rest  stupid  an^ 
in^m^^ii^  stectktq^  of  the  train  of  facts  cpiitiiwaUy  t^* 
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]^  before  us  ?    For,  in  viewing  them  with  any  eare,  vre 
86on  perceive  that  some  in  the  succession  are  intimately, 
related.     The  attention  excited  pursues  these  through  .a 
variety  of  cases,  proportioned  to  the  extent  of  our  sphere 
of  observation :  and  a  more  than  natural  coldness  must 
guard  the  temper,  which  escapes  the  effect  of  an  emotioa 
that  hurries  the  mind  into  theory.     A  mere  observer  is  a 
very  uncommon  creature;   and  we  are  rarely  presented 
with  facts  unmixed  with  speculative  notions.     More  fre- 
quent is  that  precipitation/  which  from  observing  the  con- 
nexion of  certain  facts  in  a  few  instances,  pronounces  it  to 
be  t^onstant  and  necessary.    A  perfect  indifference  about 
the  matter  may  secure  us  from  this  error ;  but  surely  a 
fever  of  the  mind,  which  tends,  though  irregularly,  to  u^e 
and  improvement,  is  preferable  to  a  fatal  torpor,  suspend- 
ing its  most  important  operations.     The  error  wiU  be  cor- 
rected by  the  progress  of  experience ;  and  frequently,  in 
an  inquisitive  age,  the  having  formed  a  false  opinion  will 
lead  to  the  discovery  of  the  truth ;  because  it  directs  the 
attention,  that  source  of  all  discoveries,  to  a  particular  point. 
The  number  of  absurd  theories  should  not,  therefore, 
inspire  us  with  an  antipathy  to  the  term ;  nor  must  a  panic- 
terror  of  them  banish  physicians  from  the  sacred  temple  of 
philosophy.     To  be  hurt  with  the  imperfect  and  puerile 
commencements  of  reasoning  in  physic,  and  to  relinquish 
ifche  hopes  of  a  rational  theory,  is  to  be  offended  at  the 
childish  prattle  of  infancy,  and  to  expect  nothing  better 
from  a  maturer  age.    That  Being,  who  formed  the  mind  of 
:|nan  peculiarly  capable  of  improvement,  and  though  he  fixed 
khe  limits  of  existence,  and  of  the  acquisition  of  knowledge 
ftt  the  individual,  appointed  no  such  boundaries  in  the  spe- 
acies ;  has  implanted  in  our  breasts,  together  with  curiosity, 
-a  fondness  of  system ;  and  it  is  justified  by  the  relations  'of 
ithings.  Experience,  while  it  discovers  these  relations,  giveft 
■4>cqasion  to  the  exercise  and  disj^lay  of  that  pasi^ion.    I^ 
therefore,  we  are  determined  to  reject 'all  system  in  medi- 
fjine,  let  us  oppose  every  obstacle  to  the  natural  progress 


2S4  Macluro  on  Reasoning  in  Medicine. 

of  knowledge.  We  may  begin  with  rejecting  those  sciences, 
anatomy,  chemistry,  and  every  branch  of  physics,  which 
delude  us  continually  with  the  hopes  of  penetrating  into 
the  secrets  of  the  economy.  Impenetrable  dulness  should 
henceforth  be  as  necessary  an  appendage  to  the  profession, 
as  inflexible  gravity.  Genius  must  quit,  in  despair,  a  walk 
so  little  accommodated  to  his  exertion ;  and  the  art,  con- 
sidered as  a  mere  species  of  traf&p,  must  fall  into  the 
hands  of  the  stupid  and  sordid  part  of  mankind. 

Let  the  sons  of  dulness  and  indolence,— or  if  there  should 
be  found  a  physician  of  extensive  practice  with  a  naturally 
barren  and  little-improved  understanding,  let  him  deny  the 
use  of  theory.  We  believe,  most  sincerely,  that  he  is  igno- 
rant of  its  proper  use ;  and  when  he  finds  that  all  the  pro- 
fits of  medicine  can  be  reaped  without  such  a  troublesome 
instrument,  he  may  really  think  it  unnecessary ; 

Gestit  enim  nummum  in  loculos  demittere,  posthac  securus. 

Yet  there  are  some,  it  is  said,  to  whom  the  progress  of 
our  art  is  less  indifierent,  that  have  adopted  the  same  no- 
tion. Diseases,  they  apprehend,  like  the  other  productions 
of  nature,  are  known  and  distinguished  by  their  sensible 
properties ;  and  their  cure  is  only  taught  by  experience. 
What  occasion  then  for  theory,  which  has  so  often  deceived 
us  ?  The  knowledge  of  diseases,  and  of  their  riemedies,  can 
only  be  acquired  by  an  assiduous  attention  to  practice ;  and 
an  hospital  is  the  only  useful  school  of  physic. 

Nor  shall  we  deny,  that  a  certain  assemblage  of  sym- 
ptoms gives  to  diseases  their  sensible  form.  It  is  the 
arrangement  of  these  forms,  according  to  their  relations  and 
differences,  which  makes  the  business  of  nosologists.  They 
adopted  the  method,  that  had  appeared  so  successfiil  in  the 
distribution  of  animals  and  vegetables.  But  these  are  mul- 
tiplied continually  in  the  same  form ;  and  Nature  has  drawn 
a  line  between  their  several  species,  which  effectually  pre- 
vents their  confusion. 

\To  be  contintted.li 
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Another  pretended  Perpetual  Motion  exposed* 

T&E  public  are  highly  indebted  to  the  spirited  conduct 
of  three  respectable  and  scientific  individuals,  in  suppressing 
a  gross  imposition  upon  the  too-easy  credulity  of  the  Bri- 
tish Public.  The  Exhibition  was  in  Fleet-street ;  and  the 
admission-money  demanded  was  two  shillings  for  each  per- 
son. It  has  been  described  to  us  (for  we  had  not  faith 
enough  in  the  practicability  of  the  thing  to  wish  to  see  it) 
as  consisting  of  two  upright  axes ;  their  upper  and  lower 
pivots  turning  in  holes  made  through  pieces  of  brass  suffi- 
ciently thick  to  enclose  any  communicating  powers  from 
machinery  placed  either 'above  or  below  the  axes;  and 
pieces  of  glass  were  fixed  above  and  below  the  pivots,  to 
iirtimate  that  no  motion  was  conveyed  to  the  axes  through 
them.  Upon  one  of  the  axes,  two  toothed  wheels  were 
fixed  obliquely,  which  worked  into  a  long  pinion  upon  the 
other  axis ;  and  upon  the  upper  surface  of  one  of  the  toothed 
wheels  three  inclined  planes  were  fixed,  having  a  small 
waggon  or:  carriage  upon  each,  with  weights  affixed  to 
diem ;  and  it  was  pretended  by  the  exhibitor,  that  these 
carriages,  by  their  downward  tendencies,  were  the  real 
causes  of  the  motion.  This,  however,  was  all  pretence, 
aiid  intended  to  divert  the  attention  of  the  observers  from 
the  real  source  of  motion. 

We  have  already  stated,  that  the  pivots  of  the  upright 
axes  passed  through  thick  pieces  of  brass.  And  it  was  evi- 
dent, that  one  or  other  of  these  pieces  included  two  toothed 
wheels ;  the  one  upon  the  pivot  which  passed  through  it ; 
and  the  other  upon  another  axis,  which  derived  its  motion 
from  a  concealed  spring-movement,  placed  either  above 
or,  more  probably,  below  the  pivot,'  in  the  support  of 
the  machine ;  which  spring  was  wound  up  from  time  to 
tune,  as  its  power  became  exhausted.  One  of  the  gentle- 
men ofiered  to  give  the  exhibitor  a  thousand  pounds,  pro- 
vided he  would  sufier  him  to  enclose  the  machine  in  a  locked 
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chest,  and  that  it  should  be  found  to  continue  in  motion  one 
week  afterwards.  This  he  declined  to  accept;  but,  upon 
their  assuring  him  of  their  conviction  of  their  being  pos- 
sessed of  the  true  cause  of  its  motion,  twice  did  he  refulld 
the  money  he  had  taken  from  them !  They  did  not,  how? 
ever,  stop  here  ;  for,  after  detecting  the  imposition  themr 
selves,  they  thought  it  their  duty  to  prevent  the  public 
from  being  farther  imposed  upon;  and  therefore  they  pre* 
pared  a  placard,  and  paid  a  person  for  carrying  it  up  and 
down  Fleet-street^  to  caution  the  public  against  being 
duped  by  any  pretended  Perpetual  Motion.  This  had  th^ 
effect  of  dislodging  the  proprietor  from  his  first  place  of 
exhibition;  and  it  was  thought  to  have  ;suppressed*4b$ 
delusion :  but  not  so ;  he  soon  recovered  from  his  pai^Cv 
and  immediately  opened  it  again  in  another  i^ituatioti;; 
and,  in  his  new  placard,  announced  that  the  7e.al  Perw 
petual  Motion  was  only  to  be  ^een  there :  he  also  gave  out^ 
that  it  was  his  intention  soon  to  take  out  a  patent  for  it^ 
and  several  gentlemen  actually  called  upon  the  Editor  t9 
inform  him  thereof.  The  exhibitor  did  not  stop  even  there ; 
but  laid  a  complaint  before  the  Lord  Mayor,  of  the  anno]^* 
ing  conduct  of  the  gentlemen  who  had  detected  the  impo- 
sition :  but  his  Lordship,  much  to  his  credit,  and  to  the 
dismay  of  the  quack,  informed  him^  that  they  had  acted 
very  properly;  that  their  conduct  was  highly  praiseworthyi; 
and  that,  had  they  not  done  it,  he  should  have  found  it  ne- 
jcessary  to  have  taken  the  same  measure. 

We  hope  that  we  may  iiow  congratulate  the  public 
upon  being  freed  from  this  imposture ;  which  had,  ,boWr 
:cver,  found  jmany  believers  in  .the  possibility  of  Ihc 
thing :  and  we  would  lieriQusly  advise  all  .pevsons,  in  future^ 
io  inquire  into  ithe  causes  which  actuate  these  pretended 
self-*mo¥ers ;  and  not ^v^  themselves  r^p  to  the  texpectatian 
(that  such  an  inverftion  will  .over  ibe  discovered. 

The  Socieiy  of  Arts  has  been  so  very  often  eiinoyed  fi|r 
thfi  claim^vpf  5ifir/iftn^  l»ringing  pretended  aelfrmojirii^iiipr 


p' a  premium  for  the  best  deihonstration  of  the  utter 
ifllpnicticability  of  such  a  thing  being  ever  accomplished. 

The  imposture  of  another  of  these  Charlatans^  who 
exhibited  in  the  Burlington  Arcade,  was  last  year  detected, 
aild  soon  stopped,  by  the  Editor  of  this  work. 

The  Rhenish  IVest-India  Company. 

Nuremburg^  Jan,  28,  18^. 

The  first  ship  fitted  out  hf  the  Rhenish  West-India 
Comjpfany  has  already  sailed  from  Hamburg  to  Port-to- 
Prince,  or  St  Domingo,  ladeii  with  a  cargo  of  German 
manufactured  goods,  from  several  States^  to  the  amount  af- 
104,000  rix-dollars;  of  which  there  are  linens  from 
l^hissia.  Saxony,  Hanover,  Hesse,  Bavaria,  and  Boliemia, 
to  the  value  of  65,000  rix-doUars ;  woollen  manufactures, 
10,000  rix-dollars;  cottons,  30,000;  silks,  2400;  iron^ 
steel,  and  hardware,  8500 ;  leather  (shoes  and  caps),  3100 ; 
^ss,  1900;  stationery,  500;  Eau  de  Cologne,  1000,  &c. 

The  greatest  hopes  are  founded  o%  the  exertions  of  this 
truly  patriotic  Company ;  which  has  taken  the  best  and 
most  honourable  way  of  answering  the  influence  of  Eng- 
boiid  in  the  German  markets, — not  by  prohibitions  and 
restrictions,  but  by  fairly  meeting  competition,  and  attempt* 
ing  to  luiite  the  thirty-four  German  States  into  one  com- 
mon confederation,  for  the  purpose  of  maritime  commerce. 
Whoever  first  conceived  the  idea,  deserves  the  thanks  of  his 
cotemporaries^  and  especially  of  his  German  fellow-citizens. 

The  Rhenish  West-India  Company,;  which  consists  of  the 
pi^ncipal  manufacturing-houses  of  the  North  of  Germany, 
and  the  centre  of  which  is  at  Elberfeld  in  Prussia,  has  just. 
<]|)ened  a  commercial  communication  ^vtritli  St  Domingo,  and 
particularly  with  that  part  called  the  Republic  of  Hayd. 
It  has  sent  out  a  vessel  laden  with  articles  of  German  manu- 
fiicture,  which  it  proposes  to  exchange  for  coloi^al  produce. 
The  vessel  arrived  safely  at  Port-au-Prince. 

The  agent  of  the  Company,  Mr.  Hoiac^ie,  has  had  an 
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audience  of  the  President  Boyer,  who  received  him  very 
graciously,  and  to  whom  he  presented  some  silks,  on  whicii 
was  the  following  inscription:  "  Homage  of  German  In- 
dustry to  Alexander  Boyer,  President  of  Hayti."  ,  This 
attempt  may  have  important  consequences:  the  population 
of  the  Blacks  and  Mulattoes  in  Hayti  at  present  amounts 
to  680,000,  and  they  are  living  in  a  state  of  ease  and  pro- 
sperity. Hitherto  the  refuse  of  the  English  manuiGstctures 
has  been  sold  there.  The  solidity  and  cheapness  of  the 
German  articles  must  deprive  the  English  of  this  market. 

We  have  reason  to  fear  that  the  West-India  Islands  have  been  sup* 
l^ied  chiefly  by  Jew  Merchants,  with  the  most  deteriorated  articles 
of  the  English  market : — we  allude  particularly  to  the  cloths  manu- 
factured from  old  woollens,  and  the  rottenness  of  our  linens  through 
chemical  bleaching,  &c  And  the  object  of  inserting  the  above  paragrajms 
is,  to  excite  a  better  spirit  among  English  Manufacturers ;  and  to  mduce 
them  to  redeem  their  sinking  character,  by  making  durable  rather 
than  showy  goods,  and  by  not  prostituting  their  chemical  knowledge  to 
such  discreditable,  and  eventually  injurious,  purposes. 

Making  every  allowance  for  the  national  feelings  with  which  the  above 
German  paragraphs  are  dictated,  and  for  the  writers*  natural  predilection 
for  every  thing  manu&ctu|pd  in  '^  Vaterland^^  it  must  be  confessed,  that, 
although  we  continue  to  send  to  Germany  immense  supplies  of  fine 
cotton-twist  from  the  powerful  machines  of  Lancashire,  &c.,  yet  that  their 
linens  (from  flax  of  their  own  growth) ;  their  silks  (chiefly  the  silk  of 
Italy) ;  and  their  Saxon  broad-cloths,  from  the  improved  machines  made 
by  Cockerill  and  Sons  at  Liege  or  Berlin,  and  by  other  able  mechanists 
who  from  time  to  time  emigrate  from  this  country ;  the  Germans  cer- 
ttiinly  equal  the  best  manufactures  of  England. 

A  Fatal  Explosion  from  Steam. 

We  beg  to  call  the  attention  of  our  Readers  to  a  fatal 
accident  which  lately  happened  in  Lincolnshire,  (as  stated 
in  several  of  the  Public  Papers,)  occasioned  by  a  woman 
putting  about  three  pints  of  water  and  some  lime  into  an 
earthen  jug  or  stone-bottle  in  order  to  sweeten  it,  corking 
it  up  tightly,  and  shutting  it  in  an  iron  oven  placed  by  the 
fire-side:  some  time  after,  it  exploded  with  a  loud  re- 
port ;  tlae  oven  was  broken  to  pieces,  and  scattered  about 
the  room ;  one  of  the  pieces  fractured  the  skull  of  a  little 
girl  about  two  years  and  a  quarter  old,  who  expired  the 
next  day ;  and  another  child  was  dreadfiilly  scalded  by  the 
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hot  water  and  steam :  the  mother  escaped  unhurt.  The  up- 
per part  of  the  window  was  blown  out  by  the  force  of  the  ex- 
plosion ;  and  the  house-door  was  burst  open  by  the  entrance 
of  the  external  air  to  supply  the  vacuum  thereby  occasioned. 
We  insert  the  above,  in  order  to  caution  persons  against 
exposing  water,  in  earthen  vessels  closely  stopped,  to  heat 
so  as  to  be  converted  into  steam:  for,  to  the  powerful 
effects  of  that,  on  the  bursting  of  the  vessel,  all  the  shock- 
ing results  whi^h  followed  must  be  attributed ;  and  not,  as 
might  possibly  be  supposed,  from  any  agency  of  the  lime 
employed  to  clean  the  vessel. 


LIST  OF  PATENTS  FOR  NEW  INVENTIONS, 

which  have  passed  the  Great  Sealy  since  January  2g,  1822. 

To  John  Hague,  of  Great  Pearl  Street,  Spitalfields,  in 
the  county  of  Middlesex,  Engineer;  for  his  improved 
method  of  making  Metallic  Pipes,  Tubes,  or  Cylinders,  by 
the  application  and  arrangement  of  certain  machinery  and 
mechanical  powers.  Dated  January  29,  1822, — To  be 
specified  in  six  months. 

To  Sir  William  Congreve,  of  Cecil  Street,  Strand,  in 
the  county  of  Middlesex,  Baronet;  for  his  improved 
methods  of  multiplying  Fac-Simile  Impressions  to  any 
extent     Dated  January  29,  182^. — In  six  months. 

To  Peter  Ewart,  of  Manchester,  in  the  county  palatine 
of  Lancaster,  Civil  Engineer ;  for  his  new  method  of  making 
Coffer-Dams.    Dated  January  29,  1822. — In  two  months. 

To  Robert  Bill,  of  Newman  Street,  in  the  parish  of  Saint 
Marylebone,  in  thecoimty  of  Middlesex,  Gent.;  for  his  im- 
proved method  of  Manufacturing  Metallic  Tubes,  Cylinders, 
Cones,  or  other  Forms,  adapted  to  the  construction,  and 
for  the  construction  of  masts,  yards^  booms,  bowsprits, 
or  casks ;  or  for  any  other  purposes  to  which  they  may  be 
applicable.     Dated  February  5,  1822. — In  six  months. 

^  To  Frederick  Louis  Talton,  of  New  Bond  Street,  in  the 
^county  of  Middlesex,  Watch-maker;    in  consequence  of 
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discoveries  by  himself,  and  a  communication  made'to  him 
by  a  certain  Foreigner  residing  abroad,  for  an  Asti*onomi- 
cal  Instrument,  or  Watch,  by  which  the  time  of  the  day, 
the  progress  of  the  celestial  bodies,  as  well  as  carriagesi 
horses,  or  other  animals,  may  be  correctly  ascertained. 
Dated  February  9,  1822. — In  two  months. 

To  George  Holworthy  Palmer,  of  our  Royal  Mint, 
Engineer;  for  his  Improvements  in  the  production  of  heat, 
by  the  application  of  well-known  principles,  not  hitherto 
made  use  of  in  the  construction  of  Furnaces,  of  Steam* 
Engines,  and  of  Air-Fumaces  in  general ;  whereby  a  consi* 
derable  saving  in  the  expenditure  of  fuel  is  obtained,  and 
the  total  consumption  of  smoke  may  be  effected.  Dated 
February  12,  1822. — In  six  months. 

To  John  Frederick  Smith,  of  Dunstan  Hall,  in  the  parish 
of  Chesterfield,  in  the  county  of  Derby,  Esq.;  for  his 
Improvements  in  Dressing  of  Piece-Goods  made  from  Silk 
or  Worsted,  or  of  both  these  materials.  Dated  February 
12,  1822.— In  four  months. 

To  Sampson  Davis,  of  Upper  East  Smithfield,  in  the 
county  of  Middlesex,  Gun-Lock  Maker ;  for  his  Improve- 
ment upon  the  Lock  for  Guns  and  other  Fire-arms,  which 
enables  the  same  lock  to  be  used  upon  the  percussion 
principle,  or  with  gunpowder,  without  changing  the  lock 
or  hammer*    Dated  February  12,  1822. — In  two  months. 

To  Thomas  Brunton,  of  the  Commercial  Road,  in  the 
county  of  Middlesex,  Cable  and  Anchor  Manufactiu'er; 
for  his  Improvement  or  Improvements  upon  the  Anchor, 
which  he  conceives  will  be  of  pubUc  utility.  Dated 
February  12,  1822. — In  six  months. 

To  Elisha  Peck,  of  Liverpool,  in  the  county  of  Lancaster, 
Merchant ;  in  consequence  of  a  communication  made  to 
him  by  Ralph  Bulkley,  a  Foreigner  resident  in  the  City  of 
New  York,  and  a  citizen  of  the  United  States  of  America; 
for  an  Invention  of  certain  Machinery,  to  be  worked  by 
water,  applicable  to  the  moving  of  Mills  and  other  l^a* 
cbide^^  of  various  descriptions,  for  th,e  forcing  of  jpumpmg 
of  water.    Dated  February  22,  1822»— In  -  iix  mon^ 
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XLTI. — Specification  of  the  Patent  granted  to  James 
Smethurst,  of  St.  Margaret* s  Hillj  Southwarky  in  the 
County  of  Surrey,  Lamp  Manufacturer  and  Contractor ; 
.  and  Nicholas  Paul,  of  Filtiers  Street,  Strand,  in  the 
County  of  Middlesex,  Mechanician;  for  certain  Improve^ 
ments  applicable  to  Lamps  and  Reflectors.  —  Dated 
SOih  Oct.  1802.  Tierwzej^&zred.— [Continued  from  p.  166. 

WITH  A  QUARTO  PLATE. 

The  drawing,  No.  V.  Plate  XV.,  represents  a  mode  of  adapt- 
ing any  of  our  burners,  by  means  of  our  screwed  conical 
JoiAty  to  a  reservoir  containing  oil,  placed  above  the  lamp. 
A,  tigm  1,  represents  a  burner,  having  two  flat  wicks,  with 
its  sir-pipe  and  register,  glass  chimney  and  supporter,  as  al- 
ready described.  It  is  fixed  to  the  tube  B,  by  means  bf  the 
said  screwed  conical  joint  at  a.  This  tube,  B,  slides  lipon 
the  inner  tube,  C,  which  descends  from  the  reservoir  of 
oil  D ;  C  is  prevented  from  falling  by  means  of  a  notch,  e, 
made  in  the  metal  spring,  E,  fixed  to  the  said  reservoir, 
catching  the  metal  piece,  b,  having  a  hole  in  it,  through 
which  the  said  spring,  E,  passes.  This  inner  tube,  C,  has 
a  conical  valve  at  c,  such  as  is  commonly  employed ;  and 
the  outer  tube,  B,  has  a  metal  plate,  perforated  with  holes, 
fixed  at  d,  which  catches  the  shank  or  foot  of  the  said 
conical  valve,  and  consequently  lifts  the  valve  itself,  when  the 
tube,B,  is  thrust  up  into  the  position  represented  in  the  draw- 
ing, and  thereby  permits  the  oil  to  flow  from  the  said  re- 
servoir D  to  the  lamp  A.    A  semicylindrical  pipe,/",  closed 
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at  bottom,  but  open  at  top,  is  fixed  to  the  side  of  the  outer 
tube,  B,  and  communicates  with  its  inside  by  an  orifice  at 
971,  in  order  to  admit  air^  and  suffer  the  oil  to  flow.  The 
reservoir,  D,  has,  fitted  to  %  a  stop-cock,  F,  haying  a  funnel 
through  which  the  reservoir  may  be  filled  with  oil,  when 
the  valve,  c,  is  closed^  by  lowering  the  tube,  B,  and  with  it 
the  burner  A,  into  the  position  represented  by  the  dotted 
lines ;  and  the  cock  must  be  closed  previous  to  the  valve 
being  opened,  by  tb;  burnaTf  A,  and  tube,  B,  being  thrust 
up  agam  into  the  former  position.  The  reservoir,  D,  if 
supported  upon  tiie  plate,  G,  which  is  attached  to  tiie  metal 
chimney,  H,  the  upper  part  of  which  has  two  metal  hooks, 
g,  gi  fixed  to  it,  whereby  the  whole  lamp  is  suspended  from 
the  cross-bar,  I.  Two  ilits.  A,  A,  one  in  each  side  of  the 
metal  chimney,  H,  receive  the  branches  of  tiie  metal  fork,  ^ 
which  supports  the  glass  chimney  of  tiie  lamp  when  tiie 
lamp  is  withdrawn,  and  also  connects  tiie  reservoir,  D,witii 
the  said  metal  chimney. 

Two  hooks,  K,  K,  fig.  2,  having  a  hole  at  tiie  lower 
extremity  of  each,  to  receive  the  jointed  screwed  hook  of  tiie 
wing-reflectors,  are  also  fixed  to  tiie  said  metal  cbimneyit 
when  those  reflectors  are  intended  to  be  used  with  tiie  lampi 
as  represented  at  L,  fig.  1 ;  the  said  reflectors  being  mp- 
ported  in  the  same  manner  as  is  already  described  in  the 
drawing.  No.  I.,  fig.  1  and  2.  Where  a  circular-reflector 
is  intended  to  be  used,  it  is  supported  by  a  circular  rim,  or 
ledge,  round  the  metal  chimney  (shewn  by  dotted  lines), 
in  the  manner  described  in  the  drawing.  No.  II.,  fig.  1. 
When  the  lamp  is  to  be  lighted,  the  burner  is  drawn  down 
into  the  position  represented  by  the  sketch  made  in  the  dot* 
ted  lines ;  and  a  second  notch,  E,  in  the  spring,  E,  then  falls 
into  tiie  hole  in  the  plate  &,  and  retains  it  in  that  situation. 
Upon  pressing  E  towards  the  tube,  B,  it  is  again  disen* 
gaged;  and  the  burner  may  be  then  moved  upwards  or 
downwards,  as  requured. 

Rg.  S,  in  the  same  drawing,  represents  the  metal  chim- 
ney, H :  G  is  the  plate  which  supports  the  reservoir  for  oil, 
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and  is  itself  supported  by  means  of  the  two  hooks^  K,  K, 
which^  proceeding  underneath  the  plate,  O^  rise  again  on 
ekch  side  the  metal  chimney,  until  they  terminate  in  two 
hooks  above  K,  K,  which  fit  into  two  notches,  made  for 
them  in  the  upper  part  of  the  metal  chimney,  H ;  by  which 
means  the  said  plate,  G,  may  be  removed,  when  a  circular- 
reflector  is  to  be  employed ;  and  may  be  reinstated,  in  order 
to  receive  the  reservoir,  D.  At  A  is  shewn  one  of  the 
sBts  which  receive  the  fork,  i;  and  at  /,  /,  are  two 
hpoks,  which  pass  through  holes  made  in  the  wing- 
reflectors  to  receive  them,  and  on  which  the  reflectors 
rest  at  their  extremities,  which  are  nearest  to  the  metal 
cfainmey.     . 

In  fig.  8,  D  is  the  reservoir  of  oil,  with  its  stop-cock,  its 
descending  tube,  C,  and  its  valve  at  c ;  and  the  spring  E, 
with  its  two  notches  at  e,  e. 

In  fig.  4,  A  represents  the  burner  of  the  lamp,  with  its 
two  wicks  and  an  air-pipe:  a  is  the  conical  screwed  joint, 
by  which  it  is  attached  to  the  tube,  B,  which  has  a  pro- 
jecting piece  b,  having  a  hole  in  it,  through  which  •the 
spring,  E,  fig.  1  and  3,  passes ;  and  a  plate  perforated  with 
hbles  at  d,  to  lift  the  plug  of  the  valve,  c,  fig.  1  and  3,  and 
a  semicylindrical  pipe,y)  closed  at  the  bottom,  but  open  at 
top,  attached  to  it,  and  communicating  with  its  inside,  by 
an  orifice  at  m,  for  the  purpose  of  admitting  air,  and  suf- 
fering the  oil  to  rise  in  the  said  semicylindrical  pipe,  or 
cbtem,/. 

[To  be  concluded  in  our  next"] 


XLIIL — An  Account  of  the  Cultivation  of  Mushrooms.  By 
Mr.  Thomas  Rogers,  Gardener  to  Edward  Jenkins 
Esq.  F.  H.  s.  at  Thorpe  Hall,  near  Peterborough.* 

Having  met  with  considerable  success  in  the  cultivation  of 
MuskroomSy  both  as  regards  the  quantity  and  the  quality  of 
the  produce,  I  am  naturally  led  to  ascribe  it  to  the  method 

•  From  Vol.  IV.  Transactions  of  the  London  Horticultural  Society. 
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I  have  practised.    I  will  first  speak  of  the  preparation  of 
the  spawn,  which  I  manage  in  the  following  manner. 

I  collect  pure  cow-dung,  not  firesh,  but  such  as  I  happea 
tp  find  in  the  park,  the  fields,  or  the  fitrm-yard;  with  this* 
I  mix  the  scrapings  of  roads,  in  the  proportion  of  one  half 
of  the  latter  article  to  one  of  the  former,  adding  to  it  about 
ope-third  or  a  fourth  of  vegetable  mould,  obtained  fi"omleaves 
or  decayed  sticks.  These  ingredients  being  well  worked  up 
together,  the  compost  is  formed  into  bricks  about  nine  inches 
long,  three  and  a  half  broad^  and  two  thick.  The  bricks  are 
exposed  to  the  air  and  sun,  and  suffered  to  attain  such  a  de- 
^ee  of  sohdity,  as  to  bear  a  considerable  pressure,  but  not 
to  dry  hard.  They  are  then  removed  to  a  shed,  for  the  pur- 
pose of  being  laid  up  in  strata.  Three  or  four  rows  are  first 
placed  on  the  ground,  with  interstices  of  about  one  inch  in 
width  between  the  rows  and  the  bricks :  into  these  interstices 
or  spaces,  loose  spawn,  such  as  is  found  in  the  Utter  of  old 
mushroom-beds,  is  scattered;  and  over  the  whole  surface 
of  the  layer  such  spawny  litter  is  likewise  spread.  Should 
there  be  no  old  mushroom-beds  at  hand  to  furnish  the 
scatterings,  some  spawn-bricks  must  be  broken  to  pieces  in 
order  to  supply  them.  The  first  layer  having  been  thus 
treated,  another  is  put  upon  it,  and  likewise  interspersed, 
and  covered  with  spawn  and  litter  firom  old  beds.  A  third 
and  fourth  stratum  may  be  laid  on,  or  more,  and  regulated 
in  the  same  manner.  The  whole  pile  being  completed 
according  to  the  quantity  that  is  required,  it  is  covered 
over  with  hot  stable  dung,  and  litter;  and  in  two,  three,  or 
more  weeks,  according  to  the  state  of  the  weather,  the 
bricks  are  filled  with  spawn,  and  may  be  laid  by  for  use.. 
r  will  not  hazard  an  opinion,  whether  the  cow-dung  itseff 
contains  the  elements  of  spawn,  or  only  acts  the  part  of  a 
matrix  or  receptacle;  but  this  I  can  state,  that  mushroom- 
spawn  is  generated  in  other  dung,  besides  horse-dung;  for 
I  once  found  it  plentifully  in  pigeon's-dung;  As  I  have 
used  this  preparation  of  spawn  for  a  length  of  time,  the 
essence  of  cow-dung  must  entirely  preponderate    in  my 
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composition;  though  the  origin  of  the  spawn  should  at  first 
have  been  derived  from  horse-dimg.  I  may  add,  that, 
when  managed  in  the  manner  I  have  described,  it  yields 
spawn  as  productive  as  any  that  caik  be  obtained.  I  was 
formerly  taught  to  believe  that  it  was  essential  to  mix  a 
portion  of  horse-dung  in  the  bricks ;  but  my  experience  has 
since  convinced  me,  that  cow-dung  alone  answers  the  pur- 
pose. The  spawn  is  generated  in  it  plentifully,  and  of  a 
good  quality. 

It  is  of  importance  that  the  bricks  alluded  to  should  not 
be  left  in  a  situation  which  would  cause  the  spawn  to  work ; 
an  effect  which  would  be  produced  by  moisture,  combined 
with  warmth.     Therefore,  when  the  spawn  is  bred,  the 
bricks  must  be  laid  in  a  dry  place,  to  prevent  the  process 
'  of  germination.     The  spawn  must  not  be  suffered  to  ad- 
J  vance  towards  the  rudiments  of  the  mushroom,  which  con- 
sist in  httle  threads  or  fibres ;  for  in  this  state  it  ceases  to 
be  useful  in  spawning  a  bed.     As  soon  as  the  rudiments 
are  formed,  they  must  be  left  tmdisturbed,  or  they  perish. 
They  will  grow  into  a  mushroom  on  the  spot  where  they 
are  developed ;    but  when  removed  or  torn  up,  they  are 
•destroyed.    A  piece  of  spawn  which  appears  in  filaments 
or  fibres,  is  no  longer  applicable  to  a  mushroom-bed:   it 
may  produce  a  mushroom  in  itself,  but  can  serve  no  othe)r 
purpose.     The  spawn  that  is  to  be  inserted  in  a  bed,  and 
ix)  receive  its  developement  there,  must  not  be  gone  so  far, 
but  should  only  have  the  appearance  of  indistinct  white 
mould. 

The  spawn  being  duly  prepared,  the  beds  are  next  to 
be  considered.  I  have  generally  made  them  in  a  shed, 
against  the  wall,  sloping  from  the  wall,  downwards ;  about 
two  feet  high  at  the  back,  and  perhaps  a  little  less  than 
one  foot  in  front.  The  materials  for  the  bed  are  horse- 
dung  mixed  with  litter,  such  as  is  commonly  used  for  hot- 
beds :  dry  leaves  may  be  added ;  or  the  greater  part,  if  not 
the  entire  bed,  may  consist  of  leaves.    I  do  not  employ  the 


246         RoQBRS  on  the  Cultivation  of  Mushrooms, 

dung  fresh^  but  after  it  has  Iain  on  a  dunghill^  and  ba» 
been  frequently  turned  and  well  worked*  There,  must  be 
no  rank  heat  in  it,  for  the  spawn  would  be  killed  by  an  ex- 
cess of  warmth.  The  temperature  of  the  bed  should  be 
between  50*  and  60°:  from  52*  to  55^  may  be  quite  suf- 
fieient.  When  the  temperature  is  reduced  to  a  proper  state, 
the  spawn  is  inserted*  If  the  bed  happen  to.be  dry,  I  put 
8  layer  of  moist  manure,  of  the  same  quality  from  the 
dunghill,  upon  the  spawn;  or  if,  on  the  other  hjind,  the 
bed  be  too  moist,  I  put  a  layer  of  drier  manure  over  it : 
these  layers  I  make  about  two  inches  thick.  The  mode 
of  spawning  is  the  usual  one ;  namely,  the  bricks  axe 
broken  into  small  pieces,  which  are  inserted  at  Uuree  or 
four  inches  distance  from  one  another.  The  beds  are 
earthed  over  about  one  inch  and  a  half  thick,  and  ultimately 
covered  with  hay  of  difibrent  thickness,  accordiAg  to  die,, 
state  of  the  season.  I  have  never  made  use  of  fire-heat ; 
but  always  succeeded  in  regulating  the  temperature  ^wiy 
beds  by  means  of  covering.  I  scarcely  ever  have  occasion 
to  water  the  beds,  owing  to  the  materiab  of  which  they  mre 
composed. 

The  produce  from  beds  of  this  description  has  been 
ample,  and  the  quality  of  the  mushrooms  excelkait^  rich, 
and  well-flavoured :  they  are  of  great  size  and  thickness, 
when  suffered  to  grow;  one,  for  example,  weighed  eighteen 
ounces*  They  yield  abundance  of  juice,  when  dressed,  or 
prepared  for  catsup*  There  is  no  doubt  that  their  quality 
depends  upon  the  manner  in  which  they  are  nourished :  if 
tiiey  are  meagerly  fed,  their  flavour  and  substance^  will  be 
poor  in  prop(H*tion.  Thence^  artificial  mushrooms  are, 
generally,  richer  and  higher  flavoured  than  those  which 
grow  naturally:  and  again^  among  the  artificial  produce^ 
those  will  surpass  which  are  reared  on  lai^e  and  deep 
beds. 


(    2*7    ) 

XLIV.— -0;}  a  new  Portable  BfMert  containing  also  an 
Improved  Blow^pipe;  and  Oxygenated  Matches,  Acid 
Bottle,  &c.for  procuring  Fire  and  L^ht.  By  the  Editor* 

WITH  A  PLATS. 

This  boiler  is  made  of  tinned  sheet-iron,  soldered  together; 
and  is  only  about  four  inches  high,  two  inches  broad,  and 
tme  inch  in  thickness.  It  has  a  handle  of  a  novel  construc- 
tion, fitted  either  to  lie  quite  close  to  the  side  of  the  boiler, 
or  to  be  raised  up,  to  serve  the  purpose  of  a  fixed  handle. 
In  order  to  explain  it,  we  must  refer  to  figs.  1  and  S'of 
Flate  XVII.  in  which  A,  fig.  1,  is  the  boiler,  viewed  at  its 
back;  and  fig.  2  ^is  a  side  view  of  it.— B,  C,  are  the  two 
noveable  parts  of  which  the  handle  consists :  the  part  B 
is  jointed  to  the  part  D,  which  is  soldered  to  the  boiler, 
and  also  to  the  part  C:  across  the  lower  end  of  the  part  C 
is  soldered  a  wire,  £,  the  ends  of  which  project  on  each 
side,  as  shewn  at  E,E,  infig.  3:  these  projecting  ends 
slide  up  and  down  in  two  grooves  F,  F,  made  by  turning 
over  the  edges  of  the  plate  6  (shewn  separately  in  fig.  4)^ 
which  is  soldered  to  the  boiler;  and  the  upper  ends  of 
these  grooves  are  closed  with  solder  at  H,  H,  and  thus 
stop  the  part  C  of  the  handle  fi-om  rising  any  higher,  than 
to  suffer  the  other  part  B  to  stand  at  a  right-angle  with 
the  boiler.  The  handle  is  shewn  in  this  situation,  in  fig.  2; 
and  also  by  dotted  lines,  as  when  pushed  down,  and  Ijdng 
close  to  the  boileif,  as  shewn  in  fig.  1. —  I,  is  the  lid  of  the 
boiler,  turning  or  opening  upon  a  hinge  soldered  to  the 

boiler. 

Description  of  the  improved  Bhw^PipCm 

This  is  shewn,  as  put  together  ready  for  use  in  fig.  d« 
J,  K,  are  the  two  parts  of  the  body  of  tihe  instrument,  made 
of  thin  brass  tubes ;  which  are  united  at  L,  by  means  of  a 
smaller  piece  of  tube  being  soldered  within  either  of  the 
parts  J  or  K,  and  over  which  the  other  part  is  slipped,  as 
shewn  in  the  figure.  Figs.  6  and  7  shew  those  parts  sepa- 
rately. Tlie  part  K  is  bent  at  a  right-angle,  and  into  the 
end  of  it  a  block  of  brass  is  soldered  having  a  screwed 
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hole,  into  which  any<»fte  of  the  nozzles  M,  M^  with  apeN 
tures  of  different  sizes,  can  be  screwed  at  pleasure.  One 
of  these  nozzles  is  shewn  separately  in  fig.  8:  it  has  a  stem 
or  pipe,  N,  which  projects  considerably  within  the  body, 
K,  and  prevents  the  escape  of  any  condensed  moisture 
through  the  nozzle,  imtil  it  should  have  accumulated  so 
much  as  to  overflow  that  projection.  This  may,  however, 
be  obviated,  by  a  provision  to  be  hereafter  described.  It 
will  be  seen  by  the  dotted  lines,  in  figs.  7  and  8,  that  the 
hole  in  the  pipe  of  the  nozzle,  N,  is  bored  as  large  as  may 
be,  until  it  is  suddenly  tapered  away  to  form  the  orifice  of 
the  nozzle;  and  thus,  no  obstruction  is  made  to  the  free 
passage  of  the  air  to  the  orifice ;  nor  is  it,  as  is  commonly 
termed,  tvire-drawn,  a  fault  which  occurs  in  many  blow- 
pipes ;  and  especially  in  those  which  are  made  conical,  or 
gradually  becoming  smaller  from  the  mouth-piece  to  the 
nozzle.  But  besides  this,  the  blow-pipe  has  an  extra  orifice^ 
being  a  small  hole. made  at  O,  (see  figs.  5  and  7,)  which 
suffers  a  part  of  the  air  to  escape  that  way;  enough  how- 
aver  still  passing,  through  the  other  orifice,  to  produce  all 
the  necessary  effects  required  in  the  use  of  the  blow-pipe; 
whilst,  by  means  of  the  two  orifices,  the  painful  necessity 
of  holding  the  breath  for  a  long  time  between  each  inspi- 
ration is  entirely  done  away,  and  the  lungs  permitted  to 
play  freely.  We  hardly  need  dwell  upon  the  great  benefit 
derived  from  this  improvement,  and  for  which  the  Editor 
acknowledges  his  obligation  to  the  scientific  and  ingenious 
Mr.  Samuel  Varley.  This  extra  orifice,  O,  affords  the 
<^portimity  of  completely  freeing  the  instrument  from  any 
condensed  moisture,  which,  as  before  mentioned,  might 
have  accumulated  therein;  for,  by  merely  holding  theblow;- 
pipe  with  that  orifice  downwards,  and  blowing  through  it, 
the  moisture  is  instantly  driven  out.  The  upper  end  of 
the  tube  J  is  made  of  an  oval  form,  to  accommodate  it  the 
better  to  the  lips  of  the  operator;  and  it  should  either  be 
well  tinned,  or,  which  is  better,  made  of  silver.  The  other 
nozzles  may  be  very  conveniently  carried  within  the  body 
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of  (be  instrument^  for  the  sake  of  portability ;  in  which  case, 
it  may  be  as  well  also  to  provide  a  cap,  as  shewn  at  P^  in 
fig.  9,  to  shut  over  the  partL,  and  prevent  them  from 
&Iling  out  of  the  body. 

On  the  Preparation  of  the  Improved  Oxygenated  Matches, 

These  matches  are  formed  of  slender  rods  of  lime-tree 
or  fir,  about  the  tenth  or  twelfth  part  of  an  inch  square; 
and  are  made,  if  of  lime-tree,  by  means  of  a  circular  saw; 
but  if  of  fir,  they  may  either  be  sawn  or  cleft.  The  length 
of  them  may  be  about  three  inches.  These  matches  must 
first  be  slightly  tipped  with  sulphur ;  the  better  to  insure 
their  igniting,  and  to  defend  the  wood,  in  the  manner  of  a 
varnish,  .from  being  wetted  with  the  sulphuric  acid  with 
which  they  are  brought  into  contact,  and  which,  as  is  well 
IaK)wn,  is  a  complete  extinguisher  of  flame.  The  disuse 
of  the  sulphur  in  this  country,  by  an  overstrained  and 
unnecessary  refinement,  has  very  considerably  lessened 
the  estimation  in  which  the  oxygenated  matches  were  fors- 
merly  held.  On  the  Continent,  they  have  always  been  sul- 
phured ;  and  their  use  is  there  most  extensive,  as  they  deserve 
to  be.  Another  evil  also  has  arisen  from  the  English 
oxygenated  matches  being  formed  of  mere  shavings  of 
wood;  which  are  much  too  slight  to  bear  the  requisite  de- 
gree of  pressure,  on  being  suddenly  thrust  into  the  bottles, 
in  contact  with  the  asbestus  moistened  with  sulphuric 
acid,  in  order  to  kindle  the  chemical  preparation  they 
are  furnished  with:  this  latter  evil  is  remedied  by  the 
above  directions  for  making  them  square,  and,  con- 
sequently, making  them  much  stiffer,  and  better  adapted 

for  use. 

Oxygenating  Composition fmr  the  Matches. 

Chlorate  or  oxjanuriate  of  potash,  eighteen  parts; 
Starch,  three  parts; 
Flowers  of  sulphur,  three  parts; 
Gum  arable,  one  part    A  little  vermilion,  to  colour 
it  red,  may  be  added  or  not,  at  pleasure. 
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The  chlorate  of  potash  must  be  well  ground,  separately; 
ia  a  Wedgewood's  stone-ware  mortar,  with  a  pestle  of  the 
asime  material;  and  then  the  other  ingredients  may  be 
ground  all  together:  and  when  of  a  sufficient  degree  of 
fineness,  the  chlorate  of  potash  must  be  added,  and  the 
whole  well  mixed  together,  by  gently  rubbing  them  found 
coptinually  with  the  pestle,  and  carefully  avoiding  all  blows 
or  hard  pressure,  lest  the  detonating  mixture,  thereby 
formed,  should  explode.  A  sufficient  quantity  of  water 
must  then  be  gradually  added,  and  mixed,  by  rubbing, 
with  the  other  ingredients,  to  form  a  composition  about  the 
thickness  of  cream.  This  composition  must  be  thinly 
spread  over  the  flat  bottom  of  any  proper  vessel,  and  the 
sulphured  end  of  the  matches  dipped  into  it,  so  as  for  each 
to  receive  a  small  portion:  and  they  must  then  be  care- 
fully laid  around  the  edge  of  a  table,  &c.  at  a  small  dis- 
tance asunder,  with  their  coated  end  hanging  or  projecting 
&  little  over  the  edge,  for  the  purpose  of  drying:  after 
^hich  they  will  be  fit  for  use.  Rgs.  10  and  11  represent  a 
match  shewn  at  full  length,  and  in  section. 

Of  the  Acid  Bottle,  &tc. 

Some  improvements  have  lately  been  made  in  this  bottle, 
by  the  addition  of  a  top  or  handle  of  pewter,  firmly  glued 
to  the  cork,  whereby  it  is  much  more  easily  drawn  out 
or  replaced.  Fig.  12  represents  a  square  bottle,  having 
asbestus,  previously  well  beaten  to  fibres,  and  moistened 
a  little  with  concentrated  sulphuric  acid,  rammed  hard 
into  it;  and  its  cork  fitted  up  with  the  above-mentioned 
pewter  top  or  handle;  a  side  view  of  which  handle 
given  in  fig.  13,  and  an  inside  view  of  it  in  fig.  14,  to 
exhibit  the  projecting  lines  cast  within  it^  in  order  to 
roughen  it,  and  thereby  enable  the  glue  to  secure  it  firmly 
upon  the  top  of  the  cork.  The  cork  itself  is  also  coated 
with  tallow,  which  not  only  defends  it  very  considerably 
from  being  acted  upon  by  the  sulphuric  acid,  but  also 
contributes  to  its  more  effectually  closing  the  bottle,  so  as 
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to  prevent  the  moisture  of  the  atmosphere  from  weakening 
Hie  acid;  and  it  also  facilitates  the  opening  and  closing  of 
the  bottle.  Another  advantage  of  using  the  pewter  handle 
jSj  that  it  prevents  the  fingers  from  being  wetted  by  the 
sulphuric  acid — as  is  generally  the  ease  with  the  corks, 
M  commonly  used,  — and  the  consequent  destruction 
of  the  linen»  &c«  employed  to  wipe  the  acid  from  the 
fingers. 

Having  now  described  the  construction  of  the  boiler, 
the  preparation  of  the  oxygenated  matches,  and  the  fitting 
up  of  the  acid  bottle,  it  only  remains  to  state,  that  a  sup- 
ply of  the  matches  must  be  inclosed  within  a  Morocco 
leather  or  paper  case,  with  a  top  to  puU  o£^  similar  to  that 
9iiewn  at  fig.  15,  to  preserve  them  from  injury:  and,  by  the 
addition  of  a  piece  of  wax  candle,  shewn  at  fig.  16,  such 
as  are  commonly  used  for  coach4antems,  the  apparatus  is 
4x>mplete. 

The  disposition  of  the  several  articles  enumerated  within 
the  boiler  is  shewn  in  figs.  17  and  18  :  the  former  beiilig 
an  elevation  thereof,  and  the  latter  a  plan.  An  abun- 
dance of  space  to  hold  them  all  is  thus  afforded,  notwith- 
standing the  small  size  of  the  boiler  itself:  and  a  little  soft 
paper  being  interposed,  will  effectually  secure  them  from 
injury,  as  it  prevents  their  shaking  about 

On  the  manner  of  Heating  the  Boiler. 

This  is  shewn,  on  a  smaller  scale,  in  fig.  19.  The  flame 
of  the  wax-candle  being  directed  upon  the  front  of  it  near 
its  bottom,  by  means  of  the  bibw-pipe,  the  temperature  of 
flie  water  contained  in  it  will,  in  a  .very  few  minutes,  be 
raised  to  a  sufiicient  degree,  for  the  purposes  for  which  it 
is  calculated. 

It  will  be  difficult  to  enumerate  the  various  uses  of  this 
apparatus:  some  of  them  may,  however,  be  mentioned. 
It  is  quite  lumecessary  to  dwell  upon  the  importance  of 
the  blow-pipe,  to  the  mineralogist,  the  geologist,  the  che- 
mist, &c.  &c. ;  and  a  very  considerable  improvement  made  in 
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the  ease  and  facility  of  using  it  will>  no  doubt^  be  duly 
appreciated  by  such  persons. 

A  portable  boiler  must  be  acknowledged  to  be  a  valua- 
ble acquisition  to  the  comforts  of  all  persons  in  travelling 
whether  for  the  purposes  of  heating  water  for  shavings  for 
beverage,  &c.  &c.  The  boiler,  with  its  improved  handle, 
18  also  capable  of  serving,  on  many  occasions,  as  a  substi- 
tute for  a  drinking  vessel.  The  advantages  of  a  facile 
mode  of  obtaining  fire  and  light  need  not  be  insisted  upon: 
and  surely  the  combination  of  the  whole,  in  its  very  conve- 
luent  and  portable  form,„will  not  be  deemed  the  least  of 
its  merits. 


XLV.— 0»  an  Improved  Bullet-Mould  and  Nipper.    By 

Mr.  EzEKiEL  Baker.* 

WITH  A  PLATE* 

24,  fFhitechapel'Roadf 
•    Sir,  Feb.  8th,  1821. 

Jl  TAKE  leave  to  request  you  will  lay  before  the  Society  for 
the  Encouragement  of  Arts,  &c.  a  new-invented  Bullet- 
Mould,  which,  after  infinite  labour  and  very  considerable 
expense,  I  have  brought  to  perfection;  and,  in  claiming 
the  merit  of  the  invention,  I  trust  the  following  explanation 
of  the  improvement  will  be  satisfactory  to  the  Society: — 

First,  The  mould  has  a  much  larger  countersink  on  the 
top,  and  of  course  holds  a  greater  quantity  of  melted  lead; 
which,  as  it  sinks  in  the  mould,  prevents  that  hollowness 
which  is  generally  found  in  balls  cast  from  moulds  in  the 
usual  wayj  and  consequently  renders  them  far  superior. 

Secondly^  The  steel-cutter  on  the  top  of  the  mould  is  a 
considerable  improvement  on  the  old  cutter^  as  will  be  in- 
stantly seen  by  cutting  off*  the  castable,  or  neck  of  a  ball^ 
with  each  of  the  cutters.  My  invention  consists  in  taking 
off*  the  castable  quite  clean  at  once,  and  at  the  same  time 
preserving  the  globular  shape  of  the  ball :  consequently^ 

*  From  Vol.  XXXIX.  of  the  Transactions  of  the  Society  of  Arts,  £cc. 
&C.  In  a  Letter  to  their  Secretary. — The  Society  voted  their  Silver 
Vulcan  Medal  to  Mr.:  Baker,  for  this  invention. 
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die  labour  and  time  which  were  formerly  devoted  to  nip* 
ping  and  trimming,  or  filing  off  the  exuberance,  are  now, 
by  this  method,  entirely  saved,  and  the  ball  at  one  motion 
is  made  quite  perfect*  The  double  advantage  of  cutting 
the  ball  true  in  so  expeditious  a  manner,  and  rendering 
the  balls  themselves  more  perfect,  must  be  instantly  per- 
ceptible, and  I  trust  will  meet  the  approbation  of  the  So- 
ciety ;  who  must  be  aware  of  the  essential  importance  of 
the  invention  to  all  fire-arms,  but  more  particularly  so  to 
rifle-barrels,  which  require  the  greatest  accuracy* 
'  Thirdly,  Against  the  cutter  is  placed  a.  small  cup  to  hold 
the  ball,  which  renders  the  process  of  cutting  off  the  neck, 
more  easy  and  expeditious. 

Fourthly,  Under  the  mould  is  placed  a  solid  stud,  for 
the  purpose  of  being  screwed  in  a  vice,  when  opportunity 
offers ;  by  which  the  balls  will  be  cut  easier  and  much  faster 
than  when  simply  held  in  the  hand* 

Having  thus  briefly  described  the  new  mould,  and  ex- 
plained the  advantages  of  the  invention,  I  have  to  request 
you  will  submit  it  to  the  inspection  of  the  Society ;  as  I  am 
most  anxious  to  receive  their  approval  before  I  offer  it  to 
public  notice.  I  will  not  detain  you  longer  by  recapitu- 
lating the  advantages  I  should  individually  have  expe- 
rienced by  an  earlier  discovery,  nor  the  labour  and  expense 
which  would  have  been  saved  by  its  adoption ;  but  shall  be 
happy  to  furnish  any  additional  information  that  may  be 
required  by  the  Society;  and  have  fliehonourto  subscribe 
myself. 

Sir,  &c.  &c.  &c. 

A.  Aikin,  Esq.  EzEKIEL  BaKER. 

Secretary,  ^c.  S^c. 


Reference  to  the  Figures  of  Mr,  Baker's  Bullet-Mould  and 

Nippers,  Plate  XVI. 

Fig.  1,  the  bullet-mould  entire;  a  a,  the  nippers  of  a 
curvilinear  figure ;  i,  a  spherical  depression,  formed  in  the 
head  of  the  screw-rivet,  which  connects  the  two  halves  of 
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such  as  is  used  for  common  graftings  must  be  placed  round' 
it :  then  put  the  root  in  fine  mould,  in  a  pot  of  such  a  size. 
ifi  will  bury  the  graft  half  way  in  the  mould;  place  the  pot 
on  a  Httle  heat,  in  the  front  of  a  cucumber  or  melon  frame, 
if  you  chance  to  have  one  in  work  at  the  time :  I  prefer  the 
front,  for  the  greater  convenience  of  shading  and  watering^, 
which  are  required.  A  striking-glass  may  be  put,  over  the 
graft,  or  not,  as  you  please.  In  about  three  weeks  the 
root  should  be  shifted  into  a  larger  pot,  if  it  be  too  soon  to 
plant  it  in  the  border,  which  will  probably  be  the  case: 
for,  supposing  the  work  was  begun  in  March,  the  plant 
cannot  go  out  till  the  end, of  May;  so  that  the  shifting  will 
be  very  essential,  to  proniote  its  growth  till  the  proper 
season  of  planting  out  shall  arrive. 

The  specimens  I  have  sent  for  exhibition  will  shew  how. 
perfectly  the  new  plant  is  formed  on,  and  united  to,  the  old 
root :  you  will  also  obserfC^,  that  the  eyes  from  whence  the 
shoots  of  next  year  are  to  proceed,  are  only  on  that  part 
which  was  next  the  graft ;  whilst  the  old  tuber  remains 
solely  to  furnish  nutriment  to  the  new  plants,  from  the  roots 
which  issue  from  its  lower  end. 

I  remain,  Sir,  with  much  respect, 
Kensington  Gore,  Your  obedient  Servant, 

Aug.  20, 1821.  Thomas  Blake^ 


XLVIt— 0«  an  Improved  Spring  Crutch,  for  the  Pendu- 
bans  of  Clocks.    By  Mr.  Charles  Brandt.* 

'  62,  Jermj/n-street,  St.  James^t, 

Sib,  Feb.  8th,  1821. 

I  SHALL  feel  obliged  if  you  will  have  the  goodness  to  lay 
before  the  Society  for  the  Encouragement  of  Arts,  Manu- 
factures, and  Commerce,— of  which  I  have  the  honour  to  be 
a  member, — a  model  of  an  adjusting  crutch  for  clocks.  It 
is  my  invention :  and  the  simple,  easy,  and  correct  manner 

•  From  Vol.  XXXIX.  of  the  Transactions  of  the  Society  of  Aits,  &c 
&c.  In  a  Letter  to  their  Secretary. — The  Society  voted  their  Silver 
Vulcan  Medal  to  Mr.  Brandt  for  this  invention. 
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hy  which  yoii  may  set  a  clock  in  beat,  has  flattered  me 
that  it  would  be  worth  the  Society's  consideration.  The 
difficulty  of  putting  common  clocks  in  beat,,  is  occasioned 
by  the  necessity  of  bending  the  crutch,  which  can  never  be 
correctly  done;  whereas  this  is  done  by  one  simple  adjust- 
ing screw. 

I  am.  Sir,  &c.  &c.  &c. 

Charles  Brandt. 


Befermtce  to  the  Figures  of  Mr,  Brandt'^  Adjusting  Crutch^ 

Plate  XVI, 

The  stem  of  this  crutch  is  formed  of  two  lengths  dd  and 
ggy  figs.  6  and  7  loosely  bound  together,  by  means  of  a 
screw  A,  the  insertion  of  which  is  at  the  lower  extremity  of 
the  upper  piece>  and  about  half  an  inch  below  the  upper 
extremity  of  the  lower  piece.  This  latter,  therefore,  may 
be  considered  as  a  lever,  of  which  the  screw  is  the  fulcrum. 
A  moderately  strong  spring  is  secured  to  the  upper  piece 
of  the  stexcij  so  as  to  act,  at  d^  on  the  short  arm  of  the  lever, 
and  tending  to  throw  it  out  of  a  vertical  position.  A  milled 
headed  adjusting  screw  f  passes  through  the  nut  e,  and 
thus  acts  on  the  lever  in  a  direction  opposite  to  jthe  spring, 
enabling  the  artist  to  obtain  precisely  the  degree  of  obli- 
quity required  to  put  the  clock  into  true  beat. 


XL VIII. — On  Iron  and' Steel.     By  the  Editor. 
[Continued  from  p.  ^14.] 

on  hardening  and  tempering  springs  at  one  operation. 

This  is  peculiarly  applicable  to  springs  made  of  steel 
wire,  or  of  sheet  steel ;  and  is  found  to  render  them  consi- 
derably more  elastic,  and  less  liable  to  crack  in  hardening, 
than  by  the  usual  processes.  It  is  effected  in  the  follow- 
ing manner: — The  springs  are  heated  to  the  proper  de- 
gree for  hardening,  in  a  crucible  placed  in  a  proper  fur- 
nace ;  and,  instead  of  being  quenched  in  oil  or  water,  they 

VOL.  I.  s 
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are  plunged  into  a  metallic  bath,  kept,  over  another  fur- 
nace, at  a  heat  a  little  below  their  tempering  point,  which  is 
ascertained  by  means  of  a  pyrometer  immersed  in  the 
bath ;  and  thus  they  are  not  cooled  entirely,  as  in  the  or- 
dinary methods  (which  renders  them  exceedingly  liable  to 
crack  in  hardening),  but  only  to  their  proper  tempering  de- 
gree.  The  m^tal  for  the  bath  may  be  plumber's  solder,  or 
any  alloy  of  tin  and  lead,  which  is  capable  of  fusing  at,  or  a 
little  below,  the  proper  temperature.  And  the  pyrometer  may 
consist  of  a  slip  of  brass  and  one  of  steel  riveted  togedier^ 
which  are  secured  firmly  at  one  end  to  a  metal  plate  form- 
ing the  basis  of  the  instrument ;  and,  at  the  other,  act  on 
the  shorter  end  of  a  lever  or  index,  turning  upon  a  pivot 
or  centre,^  and  whose  longer  end  marks  the  degrees  of 
heat  on  a  graduated  arc  formed  upon  the  surfiuse  of  the 
metal  plate.  The  whole  should  be  inclosed  in  a  case, 
to  guard  it  fi'om  being  clogged  by  coming  into  contact  with 
the  lead  and  tin.  The  heat  of  the  bath  is  lowered,  firom 
time  to  time,  as  required,  by  the  addition  of  more  oi  Ae 
metaL  or  by  abatim?  the  heat  of  the  furnace. 

Ou^readerswSere  seeagreat  similarity,  mprind^ 
with  Mr.  Perkins's  ingenious  method  of  preventing  his  steel 
blocks  firom  warping  or  crackmg  in  hardening ;  namely,  by 
nearly  cooling  them  down  to  their  tempering  heat,  and  not 
entirely  cooling  them,  as  is  usuaL  It  was,  however,  disco- 
vered and  practised  in  this  country  several  years  ago,  long 
before  Mr.  Perkins  made  known  his  process,  by  Mr.  James 
Stone,  mechanist,  of  Warwick  Street,  Golden  Square,  who^ 
in  consequence  of  the  great  loss  sustained  by  hardening  and 
tempering  his  springs  in  the  usual  method,  was  forced,  firom 
necessity,  to  adopt  a  better ;  and  was  fortunate  enough  to 
discover  the  above,  as  accidents  now  seldom  happen  in 
hardening  and  tempering  his  springs.  It  should,  how- 
ever, be  mentioned,  that  he  finally  quenches  them  in  oil, 
and  blazes  them  ofi*  as  usual, .  in  order  to .  secure  their 
toughness,  and  to  coat  them  with  a  sort  of  oily  varnish,  to 
guard  them  from  rust. 
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ON   RESTORING  THE  ELASTICITY  OF   HARDENED   AND 
TEMPERED  STEEL  ARTICLES. 

Saws,  sword-blades,  clock-  and  watch-springs,  &c.  which, 
after  being  hardened  and  tempered,  require  to  be  ground 
and  polished,  or  otherwise  brightened,  lose  their  elasticity 
or  springiness  in  those  operations,  sp  as  to  appear  soft  on 
bending  them,  although  they  are  as  hard  as  ever:  these 
qualities  are  again  restored  to  them,  either  by  heating 
uniformly  over  a  clear  fire  made  of  cinders,  urged  by  bel- 
lows, or  over  the  flame  of  burning  alcohol,  or  by  inclosing 
Ihem  in  a  smouldering  fire  made  of  wood-ashes  and  em- 
bers, to  a  blue  colour :  which  colour  may  either  remain,  or 
be  removed  by  the  application  of  diluted  muriatic  acid,  as 
before  described  in  p.  214  of  our  last  Number. 

ON  THE  PARTIAL  CONVERSION   OF  IRON  INTO  STEEL. 

It  is  frequently  highly  desirable  to  form  articles  of  iron 
which  may  afterwards  be  superficially  converted  into  steel. 
In  the  instance  of  rasps  for  the  use  of  sculptors,  it  is  indeed 
particularly  necessary;  as  thereby,  whilst  the  teieth  on 
their  surfaces  are  as  hard  as  usual,  the  rasps  admit  of 
being  bent  into  any  form  of  curvature  suitable  to  the  in- 
tended purposes.  The  Editor,  through  the  kindness  of 
Aat  eminent  sculptor,  the  late  Mr.  James  Smith,  is  now 
possessed  of  a  half-round  rasp,  made  in  Italy,  which  fully 
possesses  the  admirable  quaUties  above  alluded  to;  and 
indeed,  during  the  late  war,  such  rasps  were  become  exceed- 
ingly scarce  and  dear.  Now  it  is  evident  that  such  rasps 
need  onl]^  to  be  made  of  iron,  and  their  surfaces  afterwards 
clme-hardened  in  a  slight  degree,  entirely  to  resemble  the 
Italian  rasps. 

A  similar  advantage  is  likewise  obtained  in  forming 
slender  articles  of  pure  iron;»such  as  that  afforded  by  de- 
carbonating cast-steel,  and  afterwards  case-hardening 
them  slightly ;  as  thereby  their  surfaces  are  fitted  to  re- 
ceive a  high  polish,  whilst  their  interior  still  continues  soft 

s2 
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and  tough;  and  therefore  the  articles  are  less  liable  to' break 

in  use  than  if  they  were  made  of  steel,  or  case-hardened 

throughout 

[To  be  continuedJ] 


XLIX.— 0»  anArcograph,  or  Instrument  for  Drawing  and 
Measuring  Arcs  of  large  Circles,  By  Benjamin  Rotch, 
Esq.  ofFumivaPs  Inn,* 

Sir,  March  SI,  1881^ 

I  HAVE  to  beg  you  will  do  me  the  finrour  to  submit  the 
instrument  sent  herewith,  and.  which  I  have  called  an 
Arcograph,  to  the  Society  of  Arts,  hoping  they  will  find 
it  worth  their  consideration* 

I  am.  Sir,  &c  &c.  &c. 

Benj.  Rotch. 

This  instrument  resembles  in  use  the  eyclographs  of  Mr. 
Nicholson  and  others,  being  intended  for  the  purpose  of 
describing,  on  a  giyen  chord,  circular  arcs,  the  centres  of 
which  are  beyond  the  limits  of  the  drawing-board,  &c.  and 
which,  therefore,  cannot  be  obtained  by  means  of  the  com- 
passes. The  instruments  above  alluded  to,  however,  are 
not  capable  of  indicating  the  measurement  in  degrees  of 
the  arcs  which  they  describe.  This  very  desirable  im-^ 
proyement  is  effected  by  the  addition  of  a  graduated  quar 
drant,  the  divisions  of  which  shew,  on  inspection,  the  mag- 
nitude of  the  arc  contained  between  the  extremities  of  the 
chord  line;  that  is,  between  the  points  of  the  blocks  gg 
(Plate  XY I.  fig.  8.),  against  which  the  limbs  of  the  instru- 
ment work. 

aa^  aa  are  the  two  limbs,  made  either  of  wood  or  metal: 
to  one  of  these  is  attached  the  brass  quadrant  b  b,  divided 


*  From  Vol.  XXXIX.  of  the  Transactions  of  the  Society  of  Arts,  &c. 
In  a  Letter  to  the  Secretary. — The  Society  voted  their  Vulcan  Silver 
Medal  to  Mr.  Rotch  for  this  invention. 
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into  180  parts:  attached  to  the  other  limb  is  an  arc  cde^ 
rather  exceeding  a  quadrant:  at  c*a  fiducial  edge  is  formed, 
and  a  point  is  marked  at  90  degrees  from  the  extremity  of 
ds  so  that,  when  the  point  c  and  zero  on  the  graduated 
quadrant  coincide,  the  two  limbs  aa,  aa  are  in  a  straight 
line :  on  the  outer  edge  of  the  quadrant  are  two  projections, 
with  steel  screws,  on  which  work  the  nuts  ff,  the  shoulders 
of  which,  clamp  the  arc  cde  to  the  quadrant  bh,  in  any  po- 
sition.    It  is  evident,  that,  when  the  limbs  are  placed  at  an 
angle  of  90  degrees,  the  point  of  the  intersection,  when 
made  to  traverse  between  the  blocks  gg,  would  describe  a 
semicircle ;  and,  if  placed  in  a  straight  line,  the  same  point 
would  only  describe  a  straight  line,  or  no  portion  of  a  cir- 
cle: therefore  the  quadrant  being  formed  into  180  divi- 
sions, the  division  marked  by  the  point  c  will  always  indi- 
cate the  quantity  of  the  arc  drawn  by  the  instrument.    The 
xre  cde  is  jointed  near  the  fiducial  edge,  for  the  purpose 
of  turning  up,  out  of  the  way  of  the  blocks,  when  the  limbs 
approach  towards  a  right  angle.     Fig.  9  is  a  section  of  the 
joint  on  a  larger  scale :  the  axis  is  a  tube  for  receiving  the 
pen  or  pencil,  with  a  flanch  at  the  lower  extremity.     On 
this  axis  turn  the  two  portions  of  the  joint  attached  respec- 
tively to  the  limbs  of  the  instnmient ;  and  the  whole  is  sur- 
mounted by  a  collar,  on  the  top  of  which  the  hollow  axis  is 
riveted ;  and  this  rivet  binds  the  whole  together,  by  means 
of  the  flanch  at  the  lower  extremity  of  the  axis.  The  blocks 
gg  must  not  be  so  thick  as  to  prevent  the  socket  or  tube 
which  receives  the  drawing  pen  or  pencil  from  passing  over 
them. 


L. — On  the  Parolic  Cement.    By  the  Editor. 

This  cement — ^which  is  termed  Parolic,  or  Universaly  from 
the  great  variety  of  purposes  it  is  applicable  to — ^is  of  the 
class  of  those  termed  caseous  ;  the  curd  of  milk  forming  the 
principal  part  of  its  composition.  It  was  invented  by  the 
Editor,  in  the  year  1811 ;  and  a  considerabe  quantity  of  it 
has  been  since  made  and  sold  by  Mr.  J.  I.  Hawkins,  under 
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the  above  title;  but  the  composition  of  it  has  hitherto 
remained  a  secret  to  the  public  It  will  perhaps  be  a  con- 
vincing proof  of  its  merits,  to  say  that  it  is  a  complete  sub- 
stitute for  the  celebrated  Vancouve/s  Cement,  now  in  such 
universal  demand. 

To  prepare  this  cement,  take  the  imsalted  curd  of 
skimmed  milk,  after  pressing  the  whey  out  of  it,  and  break 
it  into  lumps:  distribute  these  lumps  upon  linen  sheeta 
laid  upon  the  floor  of  an  airy  room,  to  dry ;  and  frequently, 
from  time  to  time,  as  the  curd  acquires  greater  consistency, 
stir  and  break  them  into  smaller  masses,  either  with  the  hands, 
or  with  the  assistance  of  a  flat  board,  and  a  baf  or  rubber 
of  wood;  until  at  length  it  beccnnes  dry  enough  to  grind 
in  a  steel  cofiee-mill,  to  a  powder  about  as  fine  as  the  best 
gunpowder ;  when  it  must  be  finally  dried  over  a  stove,  and 
kept  dry  for  use. 

One  hundred  pounds  of  curd  from  the  cheese-press  wiQ 
only  afford  about  thirty  poimds  of  the  dry  curd. 

To  ninety  parts  of  this  dried  curd,  ten  parts  of  caustie 
quick-lime,  made  of  blue  marble,  finely  rubbed  to  powder 
and  searced,  and  one  part  of  camphor,  must  be  added,  and 
well  mixed  by  rubbing  the  whole  together  with  a  pallet- 
knife  upon  a  stone  slab ;  and  the  whole  must  be  then  in- 
closed in  bottles,  holding  about  an  ounce  each ;  and  well 
corked  immediately  afterwards,  in  order  to  preveint  the 
access  of  air  to  the  composition* 

In  this  state  the  cement  will  remain  good  a  long  time; 
and,  when  wanted  for  use,  a  little  of  it  must  be  poured  out 
upon  any  flat  earthen  plate,  &c.  and,  by  the  aid  of  a  pallet- 
or  case-knife,  be  instantly  mixed  with  a  proper  quantity  of 
water,  to  render  it  of  a  fit  consistency  for  the  purpose  to 
which  it  is  to  be  applied. 

The  bottle  must  be  again  carefiilly- closed,  after  taking 
out  the  quantity  of. cement  required;  as,  otherwise,  the  liine 
would  lose  its  causticity,  upon  which  its  solvent  action  on 
the  caseous  part  of  the  cement  entirely  depends. 
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liL — An  improved  Mode  of  PropagaltTig  Trees,  fitfc*  by 
Laying.  By  Samuel  Taylor^  Esq.  of  Moslon,  near 
Manchester. 

This  improvement,  which  was  communicated  to  the  Editor, 
by  Mr.  Taylor,  many  years  since,  consists  in  the  applica- 
tion of  the  method,  long  practised  in  laying  carnations,  to 
the  young  branchesof  trees,  shrubs,  &c;  and  is  effected  much 
in  the  same  manner  as  that  lately  published  by  Mr.  Judd* 
for  procuring  additional  roots  in  vine-plants ;  namely,  by 
making  incisions  or  slits  below  the  footstalk  of  each  leaf, 
and  extending  a  little  above  it,  and  by  cutting  off  carefully 
the  sharp  spurs  or  ends  of  each  tongue,  so  a^  to  cause  them, 
to  throw  out  a  semicircle,  of  fibres,  instead,  of  a  &w  at  the 
points  only.  The  branch  is  then  to  be  secured  by  hooks 
or  pegs,  placed  between  ea^h  ii^cision,  to  the  sur&CQ  of  the 
earth,  if  that  can  be  conveniently  accomplished,  by  bending 
down  the  branch ;  or,  if  that  cannot  be  done,  to  the  sur&ce 
of  the  earth  placed  in  a  broad  pan  or  pot^  supported  upon 
a  proper  stand ;  and  it  must  be  covered  with  earth  to  the 
depth  of  about  an  inch  only,  the  end  of  the  .braoch  re-, 
maining  uncovered.  The  brapch,  being  tlius  supplied 
with  nourishment  firom  the  parent  tree,  will  soon  shoot 
out  both  roots  and  stems  Jroan  each  footstalk  ,*  and,  when 
properly  'struck,  may  be  cut  across  between  each  layer, 
and  taken  up  carefully,  so  as  to  disturb  the  fibres  of  the 
roots  as  little  as  may  be,  and  planted  out ;  and  thus  form  a 
new  tree  from  each  individual  footstalk.  We  need  hardly 
insist  on  the  great  advantages  which  tins  method  affords, 
over  every  other  known,  in  procuring  a  number  of  trees 
fifom  each  stem;  instead  of  forming  each  stem  into  asingle 
layer  only,  as  usual 

*  In  the  London  Horticultural  Society's  Transactioiis,  and  repub- 
lished in  No.  IL  of  this  Work,  page  147. 
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LIL— On  an  Improved  Glaze  for  Porcelain.    By  Mr.  3ovm 

Rose,  ofCoaUport^  Shropshire.'^ 

Sir,  Coal.port,  March  24th,  1820. 

Having  for  some  time  made  use  of  a  glaze  for  porcelain 
which  gives  me  great  satisfaction,  and  into  the  composition 
of  which  neither  lead  nor  arsenic  are  admitted,  I  beg  leave 
to  submit  the  same  to  the  consideration  of  the  Society  of 
Arts,  &c. 

The  common  glaze  for  porcelain  and  the  finer  kinds  of 
earthenware  contains  a  considerable  proportion  of  glass  of 
lead:  this  ingredient  however,  on  account  of  its  being 
mixed  ^irith  a  certain  proportion  of  siliceous  earth  and 
other  vitrifiable  materials,  unites  with  them  into  a  glass, 
which,  although  easily  fusible,  is  not  in  the  least  corroded 
Or  acted  on  by  any  articles  of  food.  It  is  not,  therefore, 
from  the  apprehension  of  any  injury  to  the  health  of  those 
who  use  vessels  of  porcelain,  that  the  use  of  lead  in  the 
glaze  is  objectionable ;  but  because  it  is  extremely  liable 
to  combine  with  and  degrade  the  more  delicate  colours, 
especially  those  given  by  preparations  of  chrome  and  of 
gold.  This  is  particularly  the  case  in  the  more  expensive 
and  elaborate  products,  which,  on  account  of  the  multipli- 
city of  their  colours,  require  to  be  repeatedly  heated  or 
fired.  I  trust,  therefore,  that  the  Society  will  consider 
the  communication  of  a  receipt  for  glazing,  in  which  the 
above-mentioned  defects  are  avoided,  as  worthy  of  their 
favourable  notice. 

The  principal  ingredient  of  my  glaze  is  felspar,  of  » 
somewhat  compact  texture  and  a  pale  flesh-red  colour, 
which  forms  veins  in  a  slaty  rock  adjoining  to  the  town  of 
Welsh  Pool,  in  Montgomeryshire.  This  material  being 
freed  from  all  adhering  pieces  of  slate  and  of  quartz,  is 
ground  to  a  fine  powder;  and  being  thus  prepared,  I  mix. 


*  From  VoL  XXXVIII.  of  the  Transactions  of  the  Society  of  Arts 
&c.  In  a  Letter  to  the  Secretary — The  Society  voted  their  Isis  Gold 
Medal  to  Mr.  Rose  for  his  inyention. 
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m±  27  parts  of  felspar,  18  of  borax,  4  of  Lynn  sand,'3  of 
nitre,  3  of  soda,  and  3  of  Cornwall  China  clay.  This 
mixture  is  to  be  melted  to  a  frit ;  and  is  then  to  be  ground 
to  a  fine  powder,  3  parts  of  calcined  borax  being  added 
previously  to  the  grinding. 
The  specimens  accompanying  this  Letter,  are, 

1.  The  felspar  in  its  rough  state. 

2.  Do.      ground  to  a  fine  powder. 

3.  Some  of  the  glaze  ready  prepared  for  dipping. 

4.  Specimens  of  porcelain  glazed. 

5.  Do.  both  glazed,  and  afterwards  painted,  in 
order  to  shew  the  solidity  and  brilliancy  of  the  colours 
when  used  on  this  glaze. 

I  am.  Sir,  &c.  &c.  &c. 

J.  Aikin,  Esq.  JoHN  RoSE. 

Secretary,  Jc,  ^c.  — __«_ 

Some  of  the  specimens  furnished  by  Mr.  Rose  were 
placed  by  the  Committee  in  the  hands  of  Mr.  Muss,  and  of 
oth^r  artists,  in  order  to  be  submitted  to  experiment,  both 
with  regard  to  the  perfection  of  the  glaze  itself  at  high 
temperatures,  and  its  re-action  on  the  several  colouring 
materials. 

Mr.  Muss's  trial-pieces  were  proved  first  in  a  common 
kilij,  and  afterwards  were  subjected  to  the  action  of  a 
much  higher  degree  of  heat  than  it  is  possible  that  they 
can  ever  be  exposed  to  in  the  fair  course  of  enamelling. 
In  this  extreme  heat,  the  ground  of  the  ware  is  not  in  the 
least  degree  softened  or  aifected;  the  glaze  remains  firm 
and  perfectly  uniform,  without  any  specks  or  spits  having 
been  produced  on  its  surface;  and  the  colours,  even  the  pinks 
and  chrome-greens,  come  out  remarkably  well  upon  it. 
Mr.  Rose's  glaze  not  being  so  hard  as  that  used  by  the 
French  manufacturers,  incorporates  more  completely  with 
the  colours,  and  renders  them  perfectly  firm;  whereas 
every  artist  knows  that  colours  laid  on  French  porcelain 
are  extremely  apt  to  chip  off,  crackle,  and  flake,  if  it  be 
necessary  to  make  them  pass  the  fire  a  second  time.  On 
the  whole,  therefore,  Mr.  Muss  considers  the  samples 
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placed  in  his  hands  by  the  Committee^  as  the  best,  boiii  ii^ 
body  and  glaze,  that  have  ever  come  under  his  observatioB. 
Similar  reports  of  the  excellency  of  the  glaze,  in  the 
particulars  above  mentioned,  were  made  by  the  other 
artists  who  had  made  trial  of  it. 


LIIL — Suggestions  for  the  Improvement  of  the  Technical 

Repository.    By  a  Correspondent. 
Sir, 

As  a  very  sincere  well-wisher  to  the  success  of  your  Re- 
pository, allow  me  to  make  the  following  suggestions; 
which  are  the  result  of  a  very  careful  attention  to  the  sugt 
cess  or  failure,  partial  or  total,  of  all  the  similar  publica- 
tions which  have  appeared  in  this  country  in  the  course  of 
more  than  the  last  forty  years.  At  this  moment  I  have  not 
leisure  sufficient  to  go  much  into  detail,  or  to  attend  to 
any  methodical  arrangement ;  but  I  shall  offer  my  hints 
just  as  they  present  themselves. 

In  the  first  place,  I  am  glad,  in  common  with  others  of  your 
Readers,  to  perceive  that  you  have  contracted  the  portion 
allotted  to  Patents ;  as  they  not  only,  in  most  instances^  are 
but  of  little  general  interest,  but  that  department  seems 
pre-occupied  in  other  works.  An  occasional  insertion  of 
some  will  doubtless  be  acceptable. 

The  fault  of  many,  indeed  of  most  of  the  present  similar 
Periodicals,  is,  that  they  contain  articles  much  too  abstruse 
for  general  perusal,  especially  those  on  chemical  subjects. 
Still  you  Work  will  be  very  imperfect,  if  it  exclude 
chemistry  altogether,  either  practical  or  theoretical. 

If  you  were  to  give  a  short  and  plain  Monthly  Report  at 
the  actual  progress  of  science,  it  would  be  very  desirable. 
But  what  is  particularly  wanting,  and  what  I  am  persuaded 
will  greatly  increase  the  sale  of  the  Work,  is  an  extension 
of  the  MisqelUmeous  part  A  large,  a  very  large  proportion 
of  the  purchasers  of  such  works  may  be  described  as 
Amateurs :  to  them,  and  to  the  Public  indeed  in  general, 
there  are  a  multipUcity  of  Receipts  and  Processes  which 
would  be  highly  acceptable.    You  are,  perhaps,  not  aware 
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how  many  thousands  of  mtelligent  persons  there  are^  who 
do  not  know  the  utility  of  soap  or  black-lead  to  a  wooden 
joint  or  screw ;— rthe  method  of  making,  or  at  least  im- 
derstanding  the  fire-boxes  (sulphuric  acid  and  asbestuSf 
and  the  oxygenated  matches*) ; — the  rendering  woollen- 
cloth  water-proof^  by  a  solution  of  the  acetate  of  lead;, 
^-or  the  popular,  simple,  and  safe  mode  of  assisting  die 
villager,  in  the  bleaching  of  his  linen  cloth,  by  the  oxy- 
muriate  of  lime  f  •  There  b  a  variety  of  receipts  for  dif-^ 
ferent  glues  and  cements;  one  in  pstrticuliu^>  "for  fixing 
labels  on  mineral  specimens,  not  likely  to  be  afieoted  by 
damp  %.  Aikin's  Chemical  Dictionary  Cxmtains  some  veky 
good  receipts  of  this  kind.  Simple  and  practical  modes  of 
ascertaining  the  foci  of  the  magnifiers  in  single  micro- 
scopes ;  and  thence  deducing,  by  tables,  the'  degree  to  which 
objects  are  magnified;  would  be  very  useful  These,  and 
innumerable  bther  instances  of  gMeral  tise  and  interest, 
which  will'occur  to  yoiurseli^  migh^  I  am  Sure,  give  a  po- 
pularity to  your  Work,  that  no  similar  one  at  pfesent  pos^ 
sesses.  To  these  might  be  added,  the  ratkmale  of  many 
processes  in  continual  application  in  the  arts  ahd  tiianu* 
factures ;  of  which  the  workmen  are  necessarily  ignorant. 
In  all  cases,  give  the  ancient  as  well  as  modem  names  6( 
chemical  substances:  thus,  sulphuric  acid  (oil of  vitriol); 
and,  of  course,  every  proportion  in  weight  and  measure. 

Let  me  add,  if  the  Address  of  the  Inventors,  and  Price  at 
which  they  would  furnish  the  articles,  were  added  to  those 
extracts  which  you  make  from  the  Transactions  of  the 
Society  of  Arts,  it  will  be  satisfactory' to  your.  Readers,  and 
very  beneficial  to  the  Inventors  themselves.  I  know  of,  at 
least,-  four  instances  where  the  Universal  Chuck  for  Turning 

*  These  are  abundantly  explained  in  the  present  Number.-— Editor. 
^  t  We  sincerely  wish  this  was  practicable ;  but  we  are  decidedly  of  opi- 
nion, that  the  destruction  of  the  linen,  as  well  as  of  the  paper  inade 
from  it,  must  inevitably  follow  the  use  of  the  oxymuriate  of  limei.     $ee 
a  remark  to  this  effect,  in  page  238  of  our  last  Number.— Editor. 

t  The  parolic  cement,  the  preparation  of  which  is  given  in  our  present 
Number,  possesses  the  desirable  quality  of  resisting  moisture  in  a  high 
degree ;  and  is  admirably  calculated  to  answer  the  purpose  indicated  by 
our  Correspondent. — Editor. 
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would  have  been  ordered  if  the  price  and  address  had 
been  known. 

A-propos ;  On  the  subject  of  Turnings  now  so  fisushionable 
an  amusement: — while  the  French  abound  in  plain  and 
popular  works  on  that  art,  in  our  language  we  have  not 
one  of  the  smallest  degree  of  merit!  Moxon's  old  book  is 
still  the  best  *. 

Wood'Cuts  are  no(^  so  accurately  done,  that  the  expense 
of  copper-plate  engravings  may  be  greatly  saved  t  •  There 
13  a  roughness  in  the  edge  of  the  Lithographic  method^ 
not  at  all  adapted  to  the  display  of  machinery  or  other 
minute  representations  %, 

I  am,  Sir>  your  obedient  servant^  &c. 

We  have  published  these  extracts  from  the  Letter  of  our 
worthy  Correspondent, — notwithstanding  a  modest  request 
for  us  not  to  do  so,  on  the  score  of  haste  in  writing, — ^because 
they  present  some  valuable  information,  as  in  the  case  of 
rendering  woollen-cloth  water-proof  by  the  agency  of  a 
solution  of  acetate  of  lead,  a  fact  by  no  means  generally 
known;  and  also  because  they  are  evidently  written  with  a 
sincere  view  to  benefit  our  Work.  He  may  be  assured, 
that  we  shall  endeavour  to  follow  his  friendly  suggestions  ; 
as  far,  at  least,  as  the  plan  we  have  laid  down  for  the 
arrangement  of  our  PubUcation  will  admit — Editor. 


lAY^'^On  Reasoning  in  Medicine.  jBy  James  Maclurg,M.D. 

[Continued  from  p.  234.] 

What  are  the  species  of  diseases  ?   A  fever,  a  diarrhoea, 
a  jaundice,  an  epilepsy,  are  apprehended  to  be  all  of  a  dis- 

*  It  will  be  our  aim,  in  futiire  Numbers,  to  endeavour,  in  some  degree 
at  least,  to  supply  this  deficiency. — Editor. 

«|-  It  is  our  intention  to  employ  these  largely.— Editor. 

i  This  is  true  ;  yet  it  is  very  useful  in  the  representation  of  such 
subjects  as  we  have  hitherto  confined  it  to,  and  deserves  to  be  encouraged. 
—Let  us  here  remark,  that  the  great  number  of  Plates  which  we  are 
necessarily  obliged  to  give  in  a  Practical  VTork  of  this  description,  tends 
very  considerably  to  abridge  any  reward  of  profit  which  we  might  &irly 
expect  from  our  labours.— Editor. 
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tittct  nature ;  yet  they  sometimes  concur  in  the  formation 
of  one  disease.  From  the  different  constitution  of  the  ma- 
chine in  individuals,  in  the  conspiration  of  its  parts,  and  the 
influence  of  those  ei^temal  powers  to  which  it  is  continuaDy 
exposed,  its  disorders  appear  under  a  great  variety  of 
forms.  To  determine  what  symptoms,  in  any  combination, 
are  essential,  and  mark  the  specific  nature  of  the  disease, 
must  frequently  be  a  difficult  task.  It  will  certainly  require 
that  Sj^ptoms  be  traced  to  their  origin ;  that  the  historian 
riiould  turn  philosopher:  and  we  may  probably  differ  as 
much  in  our  nosological  arrangement,  as  in  our  reasoning 
^a  the  phenomena  of  diseases. 

In  the  mineral  kingdom,  the  method  of  the  botanists  was 
found  insufficient,  and  soon  yielded  to  one  erected  on  a 
dbemical  investigation :  for  here  the  limits  of  combination 
are  so  wide,  and  the  consequent  productions  so  various, 
that  our  attention  was  confounded,  when  we  directed  it 
oinly  to  their  external  and  obvious  qualities.  An  inquiry 
into  their  composition  has  furnished  us  with  an  useful  dis-* 
tribution  of  them,  according  to  essential  differences. 

The  symptoms  of  diseases'  may  be  considered  as  a  lan*^ 
guage  in  which  Nature  addresses  us, — as  signs,  whose  mean- 
ing we  are  to  investigate.  We  must  not  be  contented  with 
merely  observing  them,  any  more  than  with  simply  remark* 
ing  the  phenomena  of  the  inanimate  world;  but  should 
endeavour  to  trace  them  to  those  laws  of  the  economy  on 
which  they  depend.  The  improvement  of  anatomy  and 
chemistry,  the  dissection  of  morbid  bodies,  and  experi- 
ments on  living  animals,  have  certainly  carried  us  some 
way  in  this  inquiry,  and,  by  settling  the  theory  of  diseases, 
have  contributed  to  mend  or  confirm  our  practice. 

If  this  practice  had  attained  perfection ;  if  every  disease 
was  defined,  and  the  best  method  of  treating  it  exactly  de- 
termined ;  there  would,  indeed,  be  no  occasion  for  theory. 
Yet,  though  we  coidd  suppose  that  men,  conducted  by 
their  mere  feelings,  had  reached  this  pitch  of  excellence  in 
the  most  difficult  of  human  arts,  we  must  still  have  com- 
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of  sciences,  is  not  eren  applicable  to  surgery^  though  it  if 
confessedly  more  purely  an  art  than  physic.  The  celebrated 
Petit,  of  Parisi  constantly  declares  in  his  lectures,  that  the 
separation  of  physic  and  surgery  is  unnatural ;  and  that  it 
would  be  for  the  advantage  of  both,  again  to  unite  them. 
Yet,  as  far  as  simple  dexterity  is  concerned,  the  chirurgical 
art  has  certao^y  been  improved  by  the  separation ;  and, 
when  this  is  carried  farther,  and  surgery  splits  into  sevetal 
branches,  the  dexterity  continues  to  increase.  We  may 
appeal  to  those  fine  manoeuvres,  for  which  the  oculists, 
aurists,  and  dentists  of  the  present  .times  are  se  miioh 
celebrated.  But  it  is  not  from  the  dexterity  which  we  sfe 
displayed  in  artificial  productions,  that  we  are  to  judge  of 
what  is  required  in  operations  on  the  animal  machine.  In 
the  former,  it  is  art  whidb  does  every  thing;  but  in  tile 
Matter,  all  the  nicer  changes  are  performed  by  nature,  who 
completes  and  finishes  what  the  medical  artist  rudely.  pre< 
pares.  It  is  not,  therefore,  a  mere  dexterity  which  me 
require  in  a  surgeon:  we  expect  that  he  should  be«^ 
quainted  with  the  powers  of  the  machine,  and  be  ableoiD 
tell  *'  quid/erat,  atque  faciat  Jiatura,'*  And  thus  is^  artw 
strictly  connected  with  medicine,  as  to  justify  the  remadi 
of  Petit;  and,  though  it  may  be  useful  to  practi8$:,tJimii 
separately,  they  shoulA'fpiJdnly  be  studied  together.,,  -o 

But  it  must  be  remembered,  that,  when  we  take  up  tke 
defence  of  system,  it  is  merely  in  a  general  view.  Hmt 
should  a  vindication  of  the  privilege  of  reasoning  in  medi- 
cine be  extended  to  all  those  modes  of  exercising  it  iOm^ 
have  firequently  proceeded  to  the  length  of  licentious 
abuse.  A  description  of  the  variety  of  opinions  whicb 
they  have  produced,  would  look  like  an  attempt  to  give  a 
history  of  the  caprices  of  the  human  mii^d*  Some  of  them 
were  scarcely  bom,  before  they  were  buried  in  oblivioi 

Ostendunt  Terris  hunc  tantum  Fata,  &c 

Fate  sliew'd  them ; — ^but  so  quickly  dropt  the  iceDe, 
^wai  pytraight  forgot  that  they  had  ever  ^en : 
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Vhile  others,  ^ringed  with  stronger  fancy,  mounted  above 
the  weak  view  of  their  age ;  and 

through  a  cloud 


Drawn  round  about  them  like  a  radiant  shrine  *, 

Ihey  shone,  fot  a  timoi  the  object  of  universal  admiration. 
But  they  were  mere  meteors  of  the  night;  and  as  soon  as 
.We  were  in  a  condition  to  examine  them^  dtey  disappeared. 
Perhaps  many  of  those  theories,  which  at  present  look  so 
firm  and  durable,  are  destined  to  a  similar  fate.  One  would 
think,  that,  like  the  bodies  of  the  sensible  world,  they  were 
continnally  decayingi  and  coatimially  reproduced  in  new 
fbnhis. 

'Nor  are  we  surprised  at  this  accouiil^  when  we  reflect^ 
that  a  system  is  an  attempt  to  elcplain  the  phenomena  of 
&e  living  body  in  health  and  in  disease ;  and  that,  to  make 
it  complete,  a  perfect  knowledge  of  all  the  powers  of  the 
economy,  and  of  their  rektioii  to  one  another  as  well  as 
to  external  agents,  is  absolutely  necessary.  But  no  one 
imagines  that  medical  science,  event  in  our  enlightened  age, 
lias'  veached  this  point  of  perfection :  and  all  are  agreed, 
diat  our  predecessors,  the  nearer  we  approach  to  the  origin 
t>f  f»cperimental  philosophy  in  Europe,  were  plunged  in  a 
6tiil  dieeper  obscurity*  Much  therefore^  of  every  system^ 
though  not  of  every  one  indiBeitMiy^  m^ust  be  merely  con-^ 
jebturaL  But  this  is  the  regiorfof  fancy^  fimitful  in  preju* 
4ice  and  error  ;'fW^re  a  variety  of  circumstances^  even  ac* 
oident  Itself,  has  frequently  a  greater  influence  than  rea^ 
ton  and  common  sense.  And,  if  such  ia  the  temper  of 
manUiid,  that  there  is  scarcely  an  .absurdity  wfaieb  autho- 
rity Cannot  net  up  and  habit  establish,  they  should  treat 
with  some  indulgence  the  common  frailty—*- 


■^^p*"-»* 


JEquum  est 


Peccatis  Veniam  f>oscentem  reddere  rursu^. 

By  attending  to  the  animal  operationsi  we  discover  facts 
of  a  very  different  kind :  some  of  them  have  an  evident 
analogy  with  the  phenomena  of  the  inanimate  world,  kiid 

•  MUton. 
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seeming  to  be  explicable  from  known  principles;  while 
others  appear  to  be  totally  distinct  in  their  nature  and  cause. 
The  former  are  considered  as  the  effects  of  some  of  those 
powers,  which  we  distinguish  by  the  general  appellations  of 
chemical  and  mechanical;  while  the  latter  are  said  to 
depend  on  an  energy  peculiar  to  fuiimak.  And  thus  we 
arrange,  in  sepafate  classes^  the  informations  of  experience 
concerning  the  ailimal.ipachixie;  and  each  of  them  is  to 
furnish  us  with  principles  fox  explaifiiiig  its  phenomena. 

But  nothing  can  be  more  different  tfiw  the  notion  of  the 
limits  of  these  systems,  and  of  tbeir  importance  in  the  eco- 
nomy, in  the  minds  of  different  theorists.  Like  the  unde- 
termined bounds  of  the  powers  of  our  political  constitution, 
diey  vary  continually  with  thie  prejudices  of  the  individual, 
people  are  extremely  apt,  from  contemplating  the  operation 
of  certain  energies  in  a  variety  of  instances,  to  grow  pos- 
sessed with  the  idea  of  their  consequence,  and  to  imagine 
their  influence  where  it  is  not  evident.  Physicians,  from 
the  circumstances  which  direct  our  habits  of  thinking,  have 
become  chemists  or  mechanics,  and  applied  their  &yourite' 
principles  on  every  occasion:  their  systems  grew  up  ih 
the  retirement  of  the  closet ;  where  men  fre^iently  indulge 
themselves  in  speculations^  which  they  never  diink  of  apply- 
ing to  the  busy  scenes  cxl^^e.         . 

But  they  who  deliver^ihemselves  mote' to  observation; 
and  the  study  of  the  animal  machine,  iK^0eived  something 
in  all  its  affections,  which  distinguished  them  from  every 
other  natural  operation.  And,  when  they  saw  that  analogies 
from  th^  inanimate  lyorld  were  ina.dequate  to  the  eis^lana- 
tion  of  the  phenomena,  they  began  to'  think  that  they.  Aould 
be  altogether  rejected. 

In  vithim  ducit  ellipse  fuga,  &c. 

The. animal  operations,  they  believed,  must  depend  on 
the  energy  of  that  being,  which  resides  only  in  animals; 
uninfluenced  by  mechanical  or  chemical  laws,  since  we  get 
our  idea  of  it  by  denying  it  every  property  of  matter.  But 
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teason  informs  us,  that  it  is  endued  with  intelligence,  and 
that  self-preservation  is  the  powerful  principle  of  its  action. 
They  naturally,  therefore,  fell  into  the  doctrine  of  final 
causes ;  and  conceived,  that  the  only  way  of  explaining  any 
fact  in  the  history  of  the  economy,  was  to  shew  that  it  wa3 
useful  or  necessary. 

And  thus  have  arisen  those  systemis  of  physic,  which, 
with  the  titles  of  Mechanical,  Chemical,  and  Stahlian,  have 
made  the  greatest  figure  in  modem  times.  They  are  liable 
to  the  common  objections  against  systems  in  general.  They 
owe  their  premature  birth  to  our  eager  desire  of  explaining 
ev^jpy  thing,  which  cannot  wait  until  the  progress  of  obser^ 
vation  has  ascertained  all  the  principles  that  are  necessary 
to  a  perfect  theory.  Their  authors  are  led  away  by  an  ex- 
cessive fondness  of  simplicity,  which  they  consider,  perhaps, 
as  ornamental  to  their  ideal  fabric.  They  pretend  to  explain 
all  the  operations  in  the  animal  body,  from  the  view  of  one 
«et  of  causes ;  Ju$t  as  tbey  trace  all  the  various  affections  of 
tfie  soul  to  one  ^common  principle. 

The  yaninjal  machine,  though  it  is  connected  with  the 
jOther  parts  of  nature,  is  distinguished  from  them ;  and, 
while  it  acknowledges  the  influence  of  the  common  laws  of 
matter,  is  governed  by  a  principle  }>eculiar  to  hfe.  Nor  do 
I  mean,  by  the  vital  principle,  die  soul  of  the  Stahlians, 
but  that  energy  which  discovers  itself  particularly  in  mus- 
cular .contraction,  and  is  evidently  different  from  elasticity, 
or  any  other  known  power  in  nature.  Its  exertions  do  not 
depend  merely  on  the  intelligent  mind ;  since  we  observe 
them  in  muscles  cut  out  from  the  body,  and  excited  to  action 
by  heat,  and  other  irritations.  But,  though  we  perceive  its 
action  independent  of  intelligence,  it  would  be  difficult  to 
imagine  a  mind,  such  as  ours,  unconnected  with  this  power; 
— unless  we  could  conceive  a  mind  without  ideas,  or  ideas 
without  sensations ;  pleasure  and  pain  without  feeling,  or 
the  passions  relative  to  thesQ  without  their  objects ;  and, 
finally,  volition  without  the  capacity  qf  action.  By  muscu- 
lar motion  alone  are  we  led  to  the  belief  of  an  immaterial 
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principle  in  animals.  And  if  this  was  not  tlie  only,  as  wdtt 
as  sufficient  ground  of  our  belief,  vegetables,  nay  minerab^ 
for  ought  we  know,  might  be  possessed  of  souls  full  of  dif-. 
ferently-combined  ideas,  and  subject  to  all  the  variety,  of 
passions ;  since  without  this  power,  and  machines  like  mua- 
cles  which  it  might  set  in  motion,  they  could  never  disco- 
ver themselves  to  our  senses.  Every  man  can  perceive  in 
his  companion  the  strong  emotions  which  agitate  his  soul; 
especially  where  the  natural  beiiaviour  is  not  confined  by 
the  rules  of  politeness,  or  rendered  perplexing  by  the  com. 
plicated  influence  of  several  passions :  yet  he  sees  only  the 
effects  of  certain  changes  in  the  muscular  power,  which 
natumlly  should  lead  him  no  farther  than  their  immediate 
cause.  But  it  seems,  the  connexion  of  these  changes  with 
certain  states  of  the  mind  is  so  constant  and  necessary,  that 
we  pass  from  the  signs  of  the  former  directly  to  the  latter. 
On  this  is  founded  the  science  of  physiognomy,  whose 
first  rudiments  may  be  discovered  in  the  unexperienced  in- 
fant Nature  teaches  herself  these  relations,  the  knowledge 
of  which  is  necessary  to  our  existence ;  and  this,  among 
the  others,  so  essential  to  a  social  being,  who  in  his  original 
state  hitd  no  arbitrary  language.  But  the  science  can  be 
greatly  improved  by  observation ;  if  we  may  believe  what 
is  told  us  of  the  people  who  have  employed  themselves 
particularly  in  this  sort  of  investigation.  The  method 
adopted  by  one  of  the  most  eminent  physiognomists  in  his* 
tory  deserves  our  attention.  It  is  said,  that  when  he  wished 
to  discover  any  one's  inclinations^  he  used  to  fashion  every 
gesture  of  his  body  into  a  perfect  resemblance  with  him; 
and  then,  from  the  change  produced  in  his  own  mind,  he 
collected  the  situation  of  the  person's  whom  be  imitated : 
thus,  while  by  an  efiTort  of  the  will  he  produced  a  certain 
condition  of  that  power  which  is  the  source  of  muscular 
motion,  he  produced  at  the  same  time  the  particular  frame 
of  mind  connected  with  it.  And  may  we  not,  in  this  way, 
explain  the  contagion  of  passions  so  remarkable  in  many 
upecies  of  sensible  creatures  ?    Every  one  knows  how  apl 
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w6  are  to  catch  the  gestures  of  others ;  and  has  seen  the 
giaping  of  a  single  person  spread  itself  througli.a  whole 
company.  The  propagation  of  convulsive  disorders,  among 
people  of  delicate  and  mobile  habits,  is  a  noted  fact  of  the 
same  kind :  and  they  make  it  probable,  that  the  motions 
which  accompany  the  passions  are  .communicated  to  the 
beholder,  and,  becoming  certain  conditions  of  the  source 
of  muscular  action,  produce,  as  in  the  former  instance,  the 
states  of  mind  with  which  they  are  connected. 

The  material  principle  of  motion  in  animals  appears  to 
be  the  same  with  that  of  feeling.  The  voluntary  contrail* 
tion  of  any  muscle  in  the  body  is  rendered  impossible,  by 
dividing  the  nerves  with  which  it  communicates :  aadeverj 
sensation,  we  know,  may  be  prevented,  either  by  hindering^ 
the  impression  upon  our  nerves,  or  by  stopping  the  com- 
munication of  its  effect  through  them  to  the  brain.  All  our 
sekisations  are,  without  doubt,  so  many  dii£erent  states  of 
die  mind ;  but  they  are  the  necessary,  consequences  of  cer- 
tain determinate  changes  in  the  power  we  have  been  con- 
sidering. 

^  And  the  faculty  of  retaining  ideas,  of  comparing,  and 
tiariously  combining  them,  seems  to  bear  the  same  relation 
to  the  conditions  of  the  common  origin  of  the  nerves :  it  has 
been  weakened,  altered,  or  entirely  destroyed,  by  topical 
and  evident  affections  of  this  organ.  But,  when  the  memory, 
the  imagination,  and  the  judgment,  undergo  such  remark- 
able changes  from  diseases,  and  from  material  causes  ope- 
rating upon  the  body,  must  we  not  believe  that  these  qua- 
lities of  mind,  like  the  others  we  have  mentioned,  depend 
upon  certain  states  of  the  nervous  power,  and  vary  with 
them  ?  It  seems  probable,  therefore,  that  every  modification 
of  the  soul,  as  far  as  it  relates  to  the  corporeal  world,  or 
can  become  the  object  of  the  physician's  attention,  will  be 
found  in  some  condition  of  that  energy  which  belongs  to 
the  nervous  fibre  of  animals. 

They  pretend,  indeed,  that  there  is  no  possibility  of  con- 
ceiving either  the  beginning  or  the  continuance  of  motion 


\. 
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ia  our  machine,  except  from  the  action  of  an  immataria) 
principle/  yet  it  is  certain  that  the  animal  motions  would! 
never  have  begun,  and  would  cease  immediately,  unless 
they  were  supported  by  the  influence  of  external  physical 
causes.  In  the  impregnated  egg  is  an  activity  ever  disco- 
vered, without  the  application  of  heat?  The  soul  had  islept 
for  ever,  and  the  machine  continued  motionless,  but  for  the 
action  of  this  energy.  We  believe,  with  the  greatest  reason, 
that  the  brain  is  the  seat  of  the  intelligent  principle.  But  in 
those  foetuses  which  are  nourished,  and  arrive  at  their  full 
§Mywth,  without  any  brain,  what  shall  we  suppose  to  have 
hten  iim  source  of  motion  and  activity  2 
^yW^  certainly  discover  marks  of  intelligence  in  every 
work  of  Nature ;  and  of  these,  the  animal  machine  appears 
to  be  the  most  perfect  mad  exquisite.  Their  supreme  Au-^ 
thor  has  directed,  by  fixed  laws,  to  the  wisest  purposes,  the 
operation  of  brute  and  insensible  matter.  To  neglect  the 
investigation  of  his  layirs,  and  refer  these  purposes  to  some 
inferior  inteUigenee,  resembles '  the  superstition  of  those 
idolaters,  who  adore  in  the  si|p  the  source  of  all  the  bene-^ 
ficent  changes  in  nature.  Such  notions  are  the  of&pring 
of  ignorance,  which  leads  us  to  derive  from  a  Being  of  a 
superior  kind  what  we.^innQt  explain  from  the  view  of  any 
material  energy.  And  they  tend  to  make  that  ignorance 
perpetual,  by  setting  bounds  to Ihe  progresa  of  the  mindfe 
its  inquiry  after  physical  caunes. 

It  is  in  the  contemplation  of  Natiure,  struggling  witk  tibe 
powers  which  have  a  tendency  to  destroy  life,  that  the  Ald-9 
mists  chiefly  triumph.  But  the  efforts  of  the  economy  to 
re-establish  its  order  when  disturbed,  seem  to  depei^  rather 
on  the  constitution  of  the  machine,  than  on  any  endeavours 
of  the  intelligent  principle :  for  they  do  not  vary  with  the 
condition  of  the  intelligent  principle  in  different  animals,  but 
with  the  state  of  the  machme.  And  we  certainly  observe, 
that  the  vires  medicatrices  naturce  are  much  more  perfect  in 
SL, poly  pus  (whose  share  of  intelligence  we  may  believe  is  not 
very  considerable)  than  they  are  in  a  xtmn :  since,  while  they 
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fcure  unth  some  difficulty  a  small  wound  in  the  latter,  they 
form,  from  each  of  the  divided  pieces  of  the  other,  a  com- 
plete animal. 

It  was  easily  perceived,  that  every  analogy  from  the  sen- 
sible world  must  be  insufficient  to  explain  the  phenomenJa 
of  life :  and  so  far  there  could  be  no  mistake,  for  the  thing 
rested  on  simple  observation.  But  they  drew  too  hastily 
iheir  conclusion,  that  the  phenomena  must  certainly  depend 
on  an  immaterial  cause.  For  as  yet,  physicians  had  given 
very  little  attention  to  that  peculiar  energy  which  residei^ 
in  the  nerves  of  animals  ;  and  though  a  material  agent  does 
not,  as  far  as  our  observation  goes,  resemble  any  otiber  Ih 
nature.  .  Was  it  then  surprising,  that,  in  their  attempts  to 
explain  operations,  which,  however  subjected  to  the  com- 
mon laws  of  matter,  must  still  be  influenced  by  this  vital 
power,  they  were  so  often  contradicted  by  experience  ? 
They  resembled  the  speculative  mechanic,  who,  having 
constructed  a  machine,  with  a  view  only  to  certain  princi- 
ples, is  disappointed,  on  trial,  by  the  influence  of  some 
power  which  had  never  entered  into  his  calculation. 

One  is  ready  to  imagine,  froni  what  we  know  of  diges- 
tion, that  this  process  can  be  explained  by  the  facts  which 
relate  to  njixture  and  to  fermentation,  Yet  an  excellent 
anatomist,**^  who  has  inquired,  by  experiment,  into  the  state 
of  this  function  in  living  aifimals,  declares  that  it  is  not 
analogous  to  any  chemical  operation;  and,  to  mark  its  pe- 
culiar nature,  he  has  given  it  the  name  of  Animalization. 
But  digestion  seems  to  be,  in  this  sense,  a  chemical,  and  a 
fermentative  process ;  as  it  changes  the  qualities  of  certain 
animal  and  vegetable  substances  in  a  determinate  way,  re- 
ducing them  constantly  to  a  matter  of  the  same  kind.  We 
..  cannot  explain  its  distinct  and  specific  nature,  because  we 
are  not  acquainted  with  all  the  powers  which  concur  in  the 
operation.  We  calculate  pretty  well  the  effect  of  the  ani- 
mal heat,  the  air,  the  motion;  and,  since  the  ingenious 

•  Mr.  John  Huntei^ 
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experiments  of  Sir  John  Pringle,  of  the  saliva  mixed  widfc^ 
our  food.  The  influence  of  other  fluids^  which  may  bft 
present  in  the  stomach,  is  more  obscure ;  and  we  know  still 
less  of  the  effect  of  the  vital  power^  We  perceive,  indeed, 
that  nothing  &vours  digestion  more  than  a  cheerful  ser^ 
nity  of  .mihd ;  while  an  afflicting  piece  of  news  at  once  dis- 
turbs it,  and  seems  to  cliange  the  state  of  fermentation  in 
the  contents  of  the  stomach :  and  we  know  that  passionS' 
of  the  mind  can  only  affect  this  function  through  the  ner- 
vous influence.  The  above-mentioned  ingenious  observer 
discpvered  that  the  process  of  animalization  was  more  pei^ 
tJetf  and  sooner  completed,  in  a  vigorous  animal,  than  ia 
one  tiiat  was  weakened, — in  a  hungry  animal,  than  in  one 
.,  whidh  shewed  no  appetite.  But  vigour  and  hunger  ciO| 
only  be  referred  to  certain  states  of  that  power,  which  is 
the  source  of  motion,  and  of  sensation.  It  has,  theref(»re» 
.  naturally,  we  may  suppose,  a  considerable  share  in  this 
operation.  And,  as  we  cannot  pretend  to  imitate  its 
action  out  of  the  body,  we  must  not  expect  to  find  a  per- 
fect analogy  with  digestion  in  any  artificial  process. 

But  if  those  animal  operations,  which  discover  the 
greatest  affinity  with  what  is  observed  in  the  other  parts  of 
Kature,  are  still  very  different,  and  seem  to  owe  their  dis- 
tinctness to  the  nervous  influence  ;  is  it  not  surprising  that 
the  consideration  of  this  power  should  have  been  so  long 
neglected  by  systematics  ?  The  simplest  observation  must 
have  informed  them,  that  sensation,  and  spontaneous  mo- 
tion, distinguish  animals  from  every  other  kind  of  being. 
Was  it  not  therefore  reasonable  to  believe,  that,  in  ex- 
plaining the  animal  operations,  the  facts  which  telate  to 
sensation  and  motion  must  be  of  principal  importance? 
But  they  were  less  occupied  with  examining  and  compar- 
ing the  animal  phenomena,  than  with  attempts  to  illustrate 
them  by  known  and  obvious  facts.  Mechanics,  and  che- 
mistry, supplied  a  large  field  for  analogies.  Some  of  their 
principles  were  ascertained;  and  to  men  possessed  with 
the  idea  of  the  efficacy  of  these  powers,  and  of  these  alonet 


<> 


Maclurg  on  Reasoning  in  Medicine.  S83 

j^ir  application  in  the  theory  of  the  animal  functions  ap- 
peared to  be  easy,  and  natural.  For  the  same  reason  that 
Ibe  first  theory  of  chemistry  was  taken  from  the  mechanical 
properties  of  bodies,  the  first  theories  in  physic  sprung 
bom  our  knowledge  of  the  other  parts  of  nature ;  and 
were  either  mechanical  or  chemical.  But  the  laws  of  the 
liervous  power  could  only  be  determined  by  attending 
ciosely  to  the  phenomena  of  life,  and  to  that  relation  be- 
tween them  which  might  allow  their  being  associated  under 
general  heads.  The  labours  of  the  illustrious  Haller  were 
the  basis  of  this  work ;  which  has  since  been  enriched  by 
other  observers.  And  in  the  hands  of  a  professor,  emineiit 
for  his  genius,  and  his  extensive  knowledge  of  the  animal 
tconomy,  it  has  grown  into  a  system,  whose  principles  are 
as  true  as  any  in  chemistry  or  mechanics  ;  being  founded, 
like  them,  on  the  sure  ground  of  observation ;  and  are  of 
&r  more  extensive  application  in  the  theory  of  physic. 

We  have  seen  the  connexion  of  medicine  with  the  other 
sciences,  and  how  naturally  its  improvement  follows  their 
progress.  We  acknowledge  ourselves  indebted  to  philo- 
sophy for  many  rational  views  of  the  economy,  as  well  as 
for  all  our  knowledge  of  external  agents,  the  means  of  life, 
and  fruitful  source  of  diseases: — Theory  was  nursed  by  it, 
and  gr0w  up  under  its  wings.  Mankind  seem  to  have  ah 
instinctive  notion  of  the  relation  subsisting  between  every 
part  of  Nature ;  so  that  the  view  of  one  of  her  operations 
always  suggests  some  opinion  concerning  another.  This 
movement  of  the  soul  will  often  precipitate  us  into  error ; 
but  it  is  constant  and  necessary ; — 

ff 

What  can  we  reason,  but  from  what  we  know  ? 

When  it  was  believed  that  fire  and  water  were  Natui^e's 
principal  agents,  and  concerned  in  her  various  produc- 
tions, it  was  easily  imagined  that  they  exerted  an  equal  in- 
fluence in  the  animal  economy :  and  on  this  ground  was 
iMlopted  the  notion  of  hot,  cold,  moist,  and  dry  tempera- 
ments, and  of  their  several  combinations.     But,  like  every 
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other  hypothesis,  it  must  be  supported  by  an  appearance 
of  observation.  The  phenomena  which  occurred  to  the 
most  superficial  view, — as,  the  evacuation  of  different  fluids 
in  different  states  of  the  constitution ;  and  the  various  ap- 
pearance of  the  countenance,  that  seemed  to  indicate  a 
variety  in  the  proportion  of  the  animal  fluids, — supplied 
this  basis*  And  thus  the  terms,  sanguine,  phlegmatfc^ 
choleric,  and  melancholic,  which  carried  a  more  particular 
referenjpe  to  the  conditions  of  the  economy,  were  associated 
with  the  former.  The  terms  of  the  ancients  have  de- 
jsicended  to  us,  so  sanctified  by  long  usage,  that  we  continue 
to  employ  them;  though,  in  general,  they  convey  certain 
collections  of  ideas  very  different  from  those  to  which  they 
were  originally  annexed. 

When  chemistry  began  to  make  some  progress,  and  had 
not  yet  acquired  just  principles  of  its  own,  its  adepts  be- 
lieved, through  ignorance  and  enthusiasm,  that  they  could 
discover  in  it  the  principles  of  every  other  science.  And 
as  these  rude  philosophers,  from  the  relation  of  chemistry 
to  the  materia  medica,  were  particularly  connected  with 
medicine,  they  presently  introduced  into  its  theories  thie 
most  striking  phenomena  of  their  art.  Every  appearance 
in  the  economy  was  traced  to  some  ebullition  or  efferves- 
cence— some  effect  of  an  acid,  an  alkali,  nitre,  or  sulphur. 

Mechanical  notions  are  so  extremely  obvious,  their  ob- 
jects so  familiar  to  the  senses,  and  concerned  in  our  usual 
occupations,  that  we  naturally  recur  to  them  first  for  the 
explanation  of  any  phenomenon.  They  very  soon,  there- 
fore, obtained  a  place  in  medical  theories:  but  they  made  no 
extraordinary  figure  there,  until  the  laws  of  motion  in  solids 
and  fluids  were  better  ascertained,  and  the  road  of  the  cir- 
culation  discovered :  then,  indeed,  this  system,  with  a  band 
of  mathematicians  proceeding  in  all  the  form  of  demonstra- 
tion, grew  exceedingly  formidable. 

Our  attention  to  electricity  particularly,  and  its  consi^ 
derable  improvement  in  the  present  age,  have  they  not 
contributed  towards  turning  our  thoughts  to  the  nervotA 


Maclurq  071  Reasoning  in  Medicine.  g85 

system  ?  For  though  it  is  by  no  means  demonstrated^  that 
th^  nervous  power  is  the  same  with  that  which  occasions 
the  phenomena  of  electricity  ;  and  the  laws  of  this  power 
are  as  independent  on  any  such  hypothesis,  as  the  laws  of 
^iravitation  are  upon  the  hypothesis  of  an  ethereal  fluid;  yet 
Ihe  contemplation  of  such  active  and  subtile  energies  has 
eiilarged  our  views,  and  drawn  the  attention  from  those 
principles  of  mechanics  and  chemistry,  to  which  it  was  be- 
fore too  slavishly  attached. 

Thus  medical  systems  put  on  different  appearances,  ac- 
cording to  the  different  lights  which  they  receive  from 
philosophy.  But  these  reflected  rays,  too  weak  of  them- 
selves to  dispel  the  darkness,  could  only  produce  indistuoct^ 
and  frequently  monstrous,  images.  It  was  not  till  the  sun 
arose  in  our  own  hemisphere^ — and  that  spirit  of  observation 
which  has  distinguished  the  latter  ages  of  Europe,  began 
to  exercise  itself  on  the  animal  machine, — that  we  acquired 
clear  and  accurate  notions.  The  ignorant  simplicity  of  the 
ancients,  the  mad  whimsies  of  the  chemists,  and  the  more 
solemn  fooleries  of  the  mathematicians,  disappeared  by 
degrees ;  and  were  forced  to  quit,  though  lelactantly,  their 
hold  on  the  minds  of  men.  We  learned  to^x  the  bounds 
of  those  analogies,  which*  we  drew  from  the  other  parts  of 
nature :  nor  was  our  progress  stopped,  when  the  light  of 
analogy  failed,  and  there  seamed  tb  be  an  end  of  all  con<* 
nexion  of  the  animal  system  with  the  rest  of  the  world. 
Observation  still  conducted  us,  in  our  attempts  to  collect 
tile  laws  of  the  economy  from  a  full  induction  of  facts. 

This  sort  of  knowledge  is  so  valuable,  that  every  endea- 
vour to  extend  it  is  meritorious :  it  will  shew  a  laudable 
inclination,  and  some  degree  of  judgment  in  the  choice  of 
our  road,  though  the  state  of  our  abilities,  or  opportunities, 
may  deny  us  the  praise  of  a  considerable  progress.  And 
even  when  we  fail  of  producing  a  clear  conviction,  it  is  rare 
that,  in  th^  collision  of  facts,  no  sparks  are  struck  out,  to 
shew  a  future  adventurer  his  way. 
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LV. — A  Method  of  making  Hafd  Black-Lead  Dratvitig 
Pencils  for  Artists,  Ctc.   By  Mr.  Cornelius  Varley. 

These  pencils  are  made  of  the  fine  Cumberland  black- 
lead  in  powder^  and  shell-lac^  melted  together  by  a  gendd 
heat  The  compound  thus  formed  is  to  be  repeatedly 
ground  to  powder,  either  by  means  of  a  cylindrical  file 
turned  swiftly  round  (such  as  is  used  by  pin-makers),  or 
by  a  pestle  and  mortar ;  and  re-melted,  until  it  has  acquired 
a  perfectly  uniform  consistence ;  when  the  mass  must  be 
sawn  into  slips,  and  glued  into  cedar  mountings,  as  usual 
in  making  black-lead  pencils. 

These  pencils  may  be  made  a  little  harder  or  softer,  by 
varying  the  proportions  of  the  materials;  althoug^h  they  are 
not  well  calculated  fot  very  soft  ones.  The  native  black* 
lead,  however,  is  fully  sufiicient  for  the  latter. 

The  great  advantages  of  this  composition  consist  in  the 
strength  and  uniformity  of  the  pencils  made  therefrom ;  axfi 
in  the  facility  with  which  the  fragments  and  dust  fi-om  it  may 
be  re-United,  to  form  a  fresh  mass,  as  perfect  as  before. 

This  compoifiition  was  invented  by  Mr.  Varley,  about 
the  year  1814:  but  it  is  now  employed  by  Mr.  Banks^  of 
Keswick,  to  form  his  hardest  pencils,  which  are  exc^ 
lent ;  who,  however,  had  received  no  communicatkm  &6m 
Mr.  Varley  on  the  subject. 


^a 


LVL' — On  an  Economical  Mode  of  manufacturing  Oil-Ga^ 

By  Daniel  Wilson,  Esq. 

This  is  effected  by  inclosing  the  seeds  of  olea^ous  ve- 
getables in  iron  retorts,  and  heating  them  much  iii  ih€ 
manner  employed  to  produce  gas  from  pit-coal.  This  is 
indeed  a  most  important  discovery :  and  in  those  countries 
where  these  vegetables  are  cultivated  in  order  to  extract 
the  oil  for  the  purposes  of  combustion  in  lamps,  soch  as 
France,  Holland,  &c.,  the  saving  in  jpoint  of  expense  must 
be  prodigious ;  as  all  the  labour  of  crushing  and  pressing 
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die  seeflSj  in  order  to  extract  the  oil,  is  thus  avoided :  and, 
in  fact,  the  carbon  afforded  by  the  combustion  of  the  seeds 
is^highly  essentialto  the  production  of  the  gafi ;  and  it  may 
^so  be  subsequently  employed  as  a  valuable  substitute  fot 
lamp-black. 

We  are  glad  to  learn  that  Mr.  Wilson  (in  conjunction 
with  Mr.  Aaron  Manby,  of  the  Horsely's  Company's  Iron- 
Works,  near  Tipton  in  Staffordshi]:^)  h^s  alreadfrcontracted 
to>  light  one  of  the  principal  districts  of  Paris,  meluding  the 
Tuilleries,  the  Palais  Royale,  and  one  of  the  chief  streets 
for  trade  in  that  metropolis ;  and  ^so,  Ihat  he  is  about  to 
light  the  city  of  Lyons  with  oi]*gas  thus  produced. 


''  ■    ■  '     ■      »  

'ItVII. — On  an  Improved   Rail'War/,   and   Carriages.    By 

H.  R.  Palmer,  Esq. 

W  £  have  been  much  gratified  in  being  favoured  with  a 
^ig))it  of  these  truly  novel  inventions,  by  the  kindness  of 
li&.  Palmer,  the  LcKfentor  and  Patentee.  The  rail-way 
iconsists  of  a  single  rail  only, — not  of  two,  as  usual ;  and 
the  carriage  has  only  two  wheels^  the  oil^  placed  before 
Me  other,  instead  of  the  usual  number  of  torn  wheels.  The 
Jpad  is  divided>  and  placed  in  two  receptacles^  one  on  each 
fide  of  the  rail ;  and  so  much  below  the  points  of  suspen- 
Won,  that,  although  the  weights  may  be  very  unequally 
divided,  yet  a  very  considerable  difference  indeed  would 
be  requisite  to  disturb  the  equilibrium.  Mr.  Palmer  pro- 
|K>ses  much  advantage  from  the  use  of  this  novel  invention, 
and  particularly  in  carrying  the  rail-way  on  a  level  (or  not, 
as  may  be  required)  across  valleys ; — the  horse^  whilst  track- 
ing the  carriage  along  the  rail  by  means  of  a  rope  or  line 
affixed  to  it  in  the  manner  of  a  barge  on  a  canal,  passing 
down  and  up  the  descent  and  ascent  along  a  common 
road  or  path.  The  saving,  in  point  of  ^original  expense  in 
forming  such  a  road,  is  expected  by  Mr.  Palmer  to  be  very 
considerably  less  than  in  one  made,  on  the  ordinary  con-- 
iitruction>  with  two  rails ;  and  the  cost  of  keeping  it  in 
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repair,  he  believes,  will  be  very  trifling  indeed.  It  is  c«^ 
tainly  a  bold  innovation  on  the  ordinary  practice  of  making 
rail-ways;  and  we  sincerely  wish  the  inventor  that  success 
which  his  ingenuity  so  fairly  entitles  him  to  derive  from  hii 
invention.  ' 


L VIII.— On  the  Modus   Operandi  of  Medicines.      By 
N.  Chapman,  M.D.— [Contmued  from  p.  140.] 

It  results,  on  the  whole,  from  what  I  have  said,  that  we 
are  to  reject  the  fluids  altogether,  in  our  inquiries  rela- 
tive to  the  operations  of  medicines ;  because,  in  addition  to 
the  reasons  already  stated  for  doing  so,  we  have,  in  that  law. 
of  the  animal  economy  termed  sjnmpathy,  or  consent  of 
parts,  a  solution  of  the  problem;  which  comports  infinitely 
better  with  the  existing  state  of  our  knowledge. 

Conformably  to  the  theory  I  have  adopted,  whenever  a 
medicinal  substance  is  applied  to  a  susceptible  portion  of 
the  body  externally  or  internally,  an  tfbtion  is  excited;  which 
is  extended,  more  or  less,  according  to  the  difiusibility  of 
the  properties  (tf  the  substance,  or  the  degree  of  sympathetic 
connexion  which  the  part  may  maintain  with  Ibe  body  ge- 
nerally. Thus,  a  set  of  actions  is  raised,  every  one  of  which 
is  precisely  similar,  provided  they  are  confined  to  the  same 
system;  by  which  is  to  be  understood  parts  of  an  identity  of 
structure.  If,  however,  the  chain  runs  into  other  systems,  it 
loses  its  homogeneous  character ;  the  actions  being  modified 
by  the  peculiar  organization  of  the  parts  in  which  theymajr 
take  place.  These  are  principles  of  universal  application. 
In  every  case,  whether  it  respects  the  operation  of  remedies 
or  the  production  of  disease,  the  spot  primarily  acted  upon 
is  a  point  from  which  is  diffused  the  radiated  impressions. 
This  is  a  mode  of  action  peculiar  to  living  matter,  and  is 
remarkably  distinguished  from  all  the  other  processes.  An 
impression  is  made  and  extended  without  mixture  or  cosDr 
bination,  or  in  any  degree  disturbing  the  order  and  consti- 
^tution  of  the  part  in  which  it  takes  place.    But  in  chemioal 
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operations,  to  which  we  must  look  for  an  explanation,  in  the 
event  of  rejecting  the  above  rationale,  decomposition  in- 
evitably occuri — and,  as  the  result,  new  compounds  must  be 
lormed  from  a  imion  of  the  elements  of  the  part  with  the 
suhstance  appUed,  wholly  subversive  of  the  existing  struc- 
ture. By  a  course  of  medicine,  and,  indeed,  by  every  meal, 
our  nature  would  become  essentially  changed.  Exceedingly 
preposterous  as  it  may  seem,  such  is  the  direct  and  legiti- 
mate corollary,  from  any  other  than  llie  sympathetic  view 
of  the  modus  operandi  of  agents  on  the  animated  frame. 

Let  it  not  however  be  supposed,  that  I  am  among  those 
who  consider  the  blood  as  a  dead  fluid,  without  any  imme- 
diate dependencies  or  connexion  with  the  rest  of  the  system. 
Every  argument,  on  the  contrary,  which  can  be  adduced  in 
&vour  of  the  animation  of  any  section  of  the  solids,  strikes 
me  as  being  equally  applicable  to  the  circulating  fluids* 

Referring  to  the  writings  of  Mr.  Hunter  for  a  full  de- 
velopement  of  the  evidence  to  this  effect,  I  shall  now  only 
state,  that  such  a  property  in  blood  is  essentially  necessary 
to  the  preservation  of  Ufe.  Between  living  and  dead  mat- 
ter there  is  an  eternal  hostiUty,  which,  under  all  circum- 
ttances,  proves  repugnant,  and  utterly  irreconcileable.  The 
moment  a  part  dies,  an  efibrt  is  made  by  the  conservative 
powers  of  the  constitution  to  throw  it  ofl^  as  we  see  in  the 
processes  of  sloughing  and  exfoliation:  where  it  is  not  suc- 
eetsfiil,  morbid  irritations  commence;  in  illustration  of  which 
we  have  many  well-known  facts,  and  particularly  the  case 
of  hectic  fever.  Even  the  secreted  fluids  cannot  remain 
long  in  their  proper  receptacles  without  doing  mischief ;  as 
is  perceived  in  retention  of  urine,  though  the  bladder  be 
not  painfully  distended  ;  as  well  as  in  other  similar  cases. 

The  same  effects  precisely  would  take  place,  were  the 
blood  destitute  of  vitality:  instead  of  the  source  of  all  ac- 
tion and  life,  it  must  become  a  morbid  irritant,  productive 
of  inflammation,  or,  what  is  more  probable,  of  immediate 
death*  These  views  derive  no  inconsiderable  support  from 
what  happens  in  the  transfusion  of  blood.    Experiments 

VOL.  I.  u 
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tray,  says  Newton^  **  what  I  call  attraction  may  be  per- 
fonned  by  impulse,  or  by  some  other  means  unknown  to 
me.  I  use  the  word  here  to  signify  only,  in  general,  any 
force  by  which  bodies  tend  towards  one  another,  whaterer 
be  the  cause.*' 

Of  the  manner  in  which  impressions  are  extended,  as  well 
us  of  the  cause  of  the  more  intimate  consent  of  parts,  we 
-are  not  perhaps  accurately  informed.  It  would  seem,  how- 
ever,  that  in  neither  case  is  it  to  be  exclusively  referred  to 
the  nerves,  as  is  commonly  supposed.  Those  sympathies 
"which  prevail  among  the  various  viscera  of  the  abdomen, 
and  between  them  and  the  head,  neck,  and  contents  of  the 
thorax,  may  be  explained,  with  sufficient  probability,  by  the 
extensive  anastomoses  of  the  intercostals  with  almost  all  the 
nerves  which  proceed  from  the  spinal  marrow.  But  there 
are  many  other  sympathies,  not  less  conspicuous,  between 
parts,  the  nerves  of  which  have  not  the  slightest  connexion. 
It  appears,  that  either  by  the  co-operation  of  different  or- 
gans in  the  performance  of  a  function — ^as  in  the  complex 
apparatus  subservient  to  respiration ;  or  from  similarity  of 
structure — parts,  though  detached,  being  prone  to  be  affected 
by  the  same  cause,  as  the  parotid  gland  and  testes  in  the 
male,  and  the  same  gland  with  the  mammas  hi  the  female; 
the  habit  of  acting  in  unison  is  acquired,  and  sometimes 
confirmed.  This  habit  of  concerted  action  is  termed  asso- 
dation;  and  has  been  adopted  as  a  principle,  by  Locke,  Jjy 
Hartley,  and  by  Darwin,  to  account  for  the  connexion  in 
many  of  the  motions  of  the  body,  as  well  as  in  the  opera, 
tions  of  the  mind.  Both  the  sound  and  morbid  states  of 
"the  system  present  numerous  instances  of  these  associated 
actions ;  some  of  which  are  constant  and  uniform^  while 
others  are  occasional  and  anomalous,  produced,  ^  it  were, 
accidentally. 

The  principle  of  sympathy  pervades  the  body,  every  por. 
tion  of  it  being  susceptible  of  associative  actions;  by  whidi 
means  the  several  parts  are  linked  together,  so  as  to  consti- 
tute one  whole,  or  a  unity  of  system.  It  is  to  this  principle, 
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whatever  it  may  be,  which,  uniting  aD  the  organs  of  the 
animal  economy,  we  are  to  impute  the  wonderful  con<>» 
eurrence  and  perfect  harmony  which  is  observable  in  its 
complicated  actions  during  health*  But  though  this  gene^* 
ral  medium  exists,  to  the  reception  and  propagation  of  im-" 
pressions,  there  are  three  surfaces  on  which  remedies,  and 
perhaps  the  causes  of  disease^  more  particularly  operate* 
These  are, 

1.  The  alimentary  canal^ 

2.  The  skin, 

3.  The  organ  of  smelL 

.  Each  of  these  parts  has  a  considerable  susceptibility,  and 
maintains  a  very  extensive  connexion  with  the  system  ge- 
perally ;  though  the  stomach  is  possessed  of  infinitely  the 
quickest  sensibility  to  action,  and  the  most  intimate  and 
multiplied  relations.  No  viscus  or  organ,  not  even  the 
brain  itself,  can  be  compared  to  it  in  this  respect,  or  which, 
occupies  so  important  a  station  in  the  animal  economy* 

Destitute  of  a  stomach,  no  animal  can  exist  Life  may 
be  sustained,  even  in  tiie  perfect  animals,  independentiy 
of  almost  every  other  organ.  Examples  are  numerous  of 
fetuses  being  bom  of  a  full  size  without  a  brain,  spinal 
marrow,  heart,  lungs,  liver,  or  uterus.  No  instance,  how* 
ever,  has  been  met  with,  in  the  course  of  my  very  extensive 
researches  on  this  subject,  where  the  stomach  was  wanting* 
As  the  most  indispensable  of  the  vital  organs,  it  seems,  in* 
deed,  to  be  an  inseparable  incident  to  every  variety  and 
gradation  of  animal  existence :  no  matter  how  inferior  the 
being  may  be,  it  is  always  provided  with  some  apparatua 
equivalent  to  a  stomach* 

Conveniently  situated  for  tiie  purpose,  the  stomach  is 
probably  the  throne  of  the  vital  principle :  from  which  would 
seem  to  emanate  an  influence,  that,  diffused  over  the  system, 
preserves,  as  I  have  already  mentioned,  the  order  of  the 
parts,  and  sustains  the  vigour,  tone,  and  well-being  of  the 
whole  animal  economy :  — 

**  Languido  yentriculo,  omnia  Unguent** 


'^?. 
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AflsaBed,  however,  by  impressions  which  it  cannot  resist/ 
tills  organ,  as  the  centre  of  association,  becomes  the  seat  of 
the  first  link  in  the  chain  of  most  diseases,  and  is  always 
the  chief  medium  of  the  operation  of  our  remedies  in  the 
correction  of  morbid  derangements. 

As  a  continuation,  pretty  much  of  the  same  structure  as 
the  stomach,  the  intestinea  afford  also  a  medium  by  which 
medicines  may  be  introduced,  and  sometimes  with  great 
advantage.  There  is,  indeed,  scarcely  one  article  of  the  ma* 
teria  medica  which  cannot  be  so  managed  as  to  produce  its 
full  effect  when  thus  employed.  To  attain  this,  however, 
die  dose  should  be  largely  increased,  and,  as  a  general  rule, 
about  three  times  the  quantity  is  demanded.  It  is,  perhaps^ 
not  sufficiently  known,  that  B&ex  the  stomach,  by  long  use, 
has  lost,  or  had  greatly  impaired,  its  susceptibility  to  the 
action  of  a  medicine,  this  will  operate  with  fresh  and  um 
abated  force  if  applied  to  the  rectum. 

That  the  surface  of  the  body  is  another  -part  on  which 
our  remedies  act,  has  been  known  from  the  earliest  times ; 
and  the  practice  founded  upon  it  is  probably  to  be  ranked 
among  the  first  attempts  that  were  made,  in  the  infancy  of 
our  science,  toward  the  removal  of  disease.  The  whole  of 
the  cutaneous  surface  seems  endowed  with  some  sensibility 
%o  impression ;  though  the  soles  of  the  feet  are  possessed  of 
it  in  the  largest  degree,  and  hence  have  been  consideredi 
by  a  distinguished  teacher  of  physic,  as  constituting  among 
the  widest  avenues  to  the  invasion  of  disease,  or  for  the  in- 

I 

troduction  of  remedial  impressions.  But,  though  the  prac^. 
^ce  has  been  so  long  and  generally  pursued,  it  was  never 
doubted,  till  lately,  that,  when  thus  applied,  medicines  ope* 
rate  in  any  ether  way  than  by  entering  the  circulation. 
Even  the  rubefacient  and  vesicating  applications  were,  at 
one  time,  not  excepted ;  the  effects  of  these  being  ascribed 
altogether  to  the  absorption  of  the  acrid  particles  of  the 
substance,  used  for  these  purposes,  into  the  blood,  alid 
thereby  raising  the  excitement  of  the  system. 
Nearly  about  the  same  period,  Mons.  Seguin,  in  France, 
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and  Dr.  Rousseau,  of  this  city,  called  in  question  the  ex- 
istence of  cuticular  absorption.  But  the  praise  of  laborious 
and  successful  investigation  is  due  e:i^clusively  to  the  latter 
experimentalist. 

As  early  as  the  year  1800,  it  was  proved,  or  at  least  i*en- 
dered  highly  probable  by  him,  that  the  pulmonary  organs, 
and  not  the  skin^  constitute  the  inlet  through  vehich  certain 
substances  enter  the  system. 

By  cutting  off  all  communication  with  the  lungs, — which 
he  easily  effected  by  breathing  through  a  tube  protruded 
into  the  external  atmosphere,— he  found,  that  though  the 
surface  of  the  body  were  bathed  with  the  juice  of  garlic 
or  the  spirit  of  turpentine,  none  of  the  qualities  of  these 
fluids  could  be  detected,  either  in  the  urine  or  the  serum 
of  the  blood. 

Conducted  nearly  on  the  same  principle,  but  with  a 
greater  diversity  of  substances,  experiments,  exceedingly 
well  devised  and  neatly  executed,  have  since  been  made  by 
persons  of  opposite  prepossessions,  to  an  almost  incredible 
extent.  Contradictory  as  many  of  these  are,  a  candid  exa- 
mination of  the  whole  will  still  lead  to  ft  pretty  satisfactory 
conviction,  that  absorption  from  llie  surface  of  the  human 
body  does  not  exist  as  a  natural  and  ordinary  function. 

Borne  down  with  the  weight  of  evidence  against  them, 
most  of  the  advocates  of  the  ancient  hypothesis  were  indeed 
prepared  to  abandon  it  as  no  longer  tenable,  when,  about 
four  or  five  years  ago,  an  experiment,  made  by  Dr,  Mussey, 
again  revived  their  faith  in  cuticular  absorption.  He  very 
clearly  proved,  that  if  the  body  be  immersed  in  ft  decoction 
of  madder,  the  colouring  matter  of  this  substance  will  be 
taken  in,  and  may  be  displayed  in  the  urine  by  using  any 
one  of  the  alkalies,  as  a  test. 

Determined,  if  possible,  to  put  this  agitated  question  to 
rest,  Dr.  Rousseau,  assisted  by  bis  friend  Dr.  Samuel  B. 
Smith,  has  subsequently  performed  a  series  of  experiments^ 
—many  of  which  I  witnessed,  and  can  therefore  bear  testis 
inony  to  their  accuracy, — with  every  variety  of  substances, 
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mild  and  acrid^  volatile  and  fixed,  nutritive,  medicinal,  and 
poisonous. 

The  result  of  lliese  extensive  researches  ist— - 
1.  That  of  all  the  substances  employed,  madder  and  t\m* 
barb  are  those  only  which  affect  the  urine :  the  latter  of 
the  two  the  more  readily  enters  the  system.  Neither  of 
these  articles  can  be  traced  in  any  other  of  the  secretions 
or  excretions,  or  in  the  serum  of  the  blood. 
ft.  That  the  power  of  absorptioil  is  limited  to  a  very  stnall 
portion  of  the  surface  of  the  body.  The  only  parts,  in* 
deed,  which  seem  to  possess  it,  are  the  spaces  between  the 
middle  of  the  thigh  and  hip,  and  between  the  middle  of 
the  arm  and  shoulder. 

Topical  bathing  with  a  decoction  of  rhubarb  or  madder, 
and  poultices  of  these  substances  applied  to  the  back,  or 
abdomen,  or  sides,  or  shoulders,  produced  no  change  in 
the  urine;  and  equally  ineffectual  was  immersion  of  the  feet 
and  hands  in  a  bath  of  the  same  materials,  which,  after 
being  kept  in  it  for  several  hours,  afforded  not  the  slightest 
proof  of  absorption. 

As  I  have  describeid,  such  is  the  state  in  which  this  in- 
teresting subject  is  at  present  left.  Though,  perhaps,  not 
absolutely  decided,  enough  surely  has  been  done  to  demon- 
strate, that  cuticular  absorption  rarely  happens,  and  that, 
whenever  it  does,  it  cannot  be  deemed  the  effort  of  a  na- 
tural function. 

Covered  a9  is  the  whole  surface  of  the  body  by  the  im-* 
pervious  cuticle,  it  is  manifest  to  me  that  absorption  can 
alone  take  place  in  one  of  two  ways ; — either  by  forcing  the 
substance  under  the  scales  of  the  epidermis,  as  in  the 
instance  of  llie  application  of  frictions ;  or,  by  continued 
bathings  or  fomentations,  the  cuticle  becomes  so  changed 
in  its  organization!  as  to  admit  of  transudation,  or  the  in- 
sinuation of  the  fluid  under  its  squamous  structure,  so  as 
to  come  in  contact  with  the  mouths  of  the  lymphatics 
situated  within. 
At  all  events,  whatever  difference  of  opinion  may  be 
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entertained  as  to  the  degree  of  conclusiveness  of  the  experi^ 
nents  to  which  I  have  alluded^  it  cannot  be  necessary  to 
resort  to  cuticular  absorption  to  explain  the  effects  of  sub>* 
stances  applied  to  the  surface  of  the  body.  We  shall  do 
this  much  more  satisfactorily,  by  referring  it  to  sympathy^ 
and  to  another  source  which  I  am  presently  to  point  out. 

That  the  skin  has  a  very  intimate  connexion  with  the 
body  generally,  and  more  especially  with  the  stomach,  is  a 
fact  so  notorious,  that  it  would  be  a  waste  of  time  to  at- 
tempt to  prove  it.  It  is  through  this  medium  that  most 
substances  applied  to  the  surface  certainly  operate. 

The  discovery  of  the  pulmonary  absorption  would  seem, 
I  confess,  on  the  first  view,  to  militate  in  some  degree 
against  this  opinion,  and  to  render  it  more  than  probable, 
that  volatile  matters,  at  least,  are  inhaled  and  act  through 
the  lungs.  Experiments,  however,  have  recently  been 
made*, which  go  far  to  invalidate  this  supposition;  and  shew 
that,  under  such  circumstances,  it  is  the  olfactory  nerves 
which  are  the  seat  of  the  impression,  ailtt*the  medium 
through  which  the£(e  volatile  matters  produce  their  effects. 
These  experiments  would  occupy  too  much  space  to  be 
separately  detailed.  Collectively,  they  warrant  the  conclu- 
sion, that,  by  simply  closing  the  nostrils,  either  by  com-^ 
pression  by  the  fingers,  or  by  filling  them  up  with  putty, 
the  fumes  of  ardent  spirits,  of  a  strong  decoction  of  to- 
bacco, or  an  infusion  of  opium,  may  be  inhaled  for  one 
hour,  without  any  unpleasant  effects ;  whereas,  if  the  pre- 
caution mentioned  be  omitted,  the  consequences  are  proved 
to  be  most  distressing. 

New  as  these  results  are,  and  inconsistent  with  our  pre- 
existent  notions  as  they  may  be,  they  are  rendered  highly 
probable,  independently  of  the  respectability  of  the  source 
whence  they  proceed,  by  some  facts  of  a  very  striking  and 
indisputable  nature.  Every  practitioner  has  witnessed  how 
powerfully  all  the  volatile  and  odorous  matters  operate  on, 

*  By  Dr.  Rousseau. 
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Ae  olfkctory  nerves  in  health  and  in  sickness :  and  it  is 
hardly  less  known,  that,  when  the  sense  of  smell  is  impaired 
by  a  coryza,  or  entirely  suspended  by  obstructing  the 
nostrils,  the  sensible  quaUties  of  most  substances  are 
so  lost  that  they  cannot  be  accurately  discriminated ;  and 
this  extends  even  to  those  articles  of  our  food  or  drink 
with  which  we  are  most  Suniliar.  The  preceding  fitcts 
are  sufficient,  at  least,  to  awaken  curiosity  on  this  subject ; 
and  to  ui^e  to  more  exact  inquiries,  by  which  the  truth 
may  be  elicited  and  confirmed. 

[To  be  coniinued.l 


LIX. — Olservaiions  on  the  Use  of  Prussic  Acid  in  Phthisis 
Pulmonalis,  Read  before  the  Academy  of  Medicine  of 
Philadelphia.    By  Joseph  6.  Nancrede,  M.  D.* 

The  diversity  of  opinions,  which  has  lately  arisen,  in  rela* 
tion  to  the  effects  of  the  hydro-cyanic  or  prussic  acid,  in 
the  treatmentnof  phthisis  pulmonalis,  while  its  very  power- 
ful action  on  the  human  system  is  admitted  on  all  sides, 
seems  to  point  out  this  new  article  of  the  materia  medica  as 
an  interesting  subject  of  medical  investigation.     Whether 
we  consider  the  inquiry  as  having  reference  solely  to  the 
new  riemedy,  which  has  excited  so  much  attention ;  or  whe- 
ther we  view  it  as  drawing  anew  our  observations  towards 
a  disease,  the  inefficient  treatment  of  which  has  ever  been 
the  disgrace  of  our  science ;  every  one  of  us  will  agree  that 
no  subject  can  be  more  deserving  our  study  and  reflec- 
tion&     If,  on  the  one  hand,  the  total  failure  of  the  many 
attempts  to  discover  a  cure  for  phthisis  be  calculated  to  de- 
stroy our  ardour  in  what  may,  by  some,  be  considered  a. 
hopeless  pursuit ;  on  the  other,  a  short  insight  into  the  bane- 
ful  ravages  of  this  fatal  disease  is  well  calculated  to  arouse 
our  attention,  and  urge  us  on  to  new  efforts.   Wher^  is  the 
physician,  who  can  look  at  our  bills  of  mortality,  and  see 

"^  From  VoL  II.  of  the  Philadelphia  Journal  of  the  Medical  and  Phj. 
aical  Sciences. 
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without  feelings  of  the  deepest  mortiiicatioii,  the  hieffi* 
eiency  of  medicme  exemplified  in  the  ravages  of  consump- 
tion ?  To  limit  our  examination  to  the  year  which  has  just 
elapsed,  we  shall  perceive  that  one-sixth,  part  of  the  mor-» 
tality  in  the  four  largest  cities  of  the  United  States  is  the 
result  of  this  disease. 

Where,  then,  the  object  in  view  is  of  such  immense  im- 
liortance,  no  labour  will  be  considered  useless  which  can 
elicit  any  light.  .  And  whether  we  are  destined  to  hail  this 
new  article  as  a  useful  addition  to  our  means  of  cure,— -or 
whether  we  are  doomed  once  more  to  witness  the  fallacy 
of  our  hopes, — a  decision  grounded  upon  satisfactory  evi* 
dence  is  much  to  be  desired.  For  if  it  becomes  our  impe- 
rious duty  to  avail  ourselves  of  every  assistance  which  re* 
cent  discoveries  may  afford  us,  it  is  no  less  important  to 
mvestigate,  by  careful  experiments,  the  properties  of  the 
substance  which  is  proposed.  This  is  unquestionably  thct 
only  positive  mode  of  ascertaining  what  value  we  are  to  give 
to  the  enthusiastic  encomiums  of  an  author,  not  unfrequendy 
biassed  by  a  love  of  the  wonderfUl»  and  generally  disposed 
to  view  his  favourite  remedy  in  that  light  only  which  can 
support  his  particular  theory.  Experience  must  have  con- 
vinced even  the  youngest  practitioner,  that  this  conclusion 
is  fairly  deduced  from  the  many  disappointments  we  incur 
in  relying  too  implicitly  on  the  results  we  daily  find  re- 
corded in  medical  works.  Though  it  is  not  intended  to  con- 
vey the '  idea  that  willing  deception  is  practised,  still  the 
effect  is  equally  prejudicial  to  the  interests  of  medicine ; 
and  certainly  we  are  justified,  after  numerous  unsuc- 
cessful trials,  in  expressing  some  doubts  as  to  the  correct- 
ness of  their  results,  while  making  all  due  allowance  for 
climate,  idiosyncrasy,  habits,  &c.  It  matters  Uttle  to  the 
practitioner,  condemned  to  witness  the  firuitless  exhibition 
of  a  medicine  extolled  as  a  never-^failing  specific,  whether 
he  has  been  misled  by  the  enthusiasm  alone  of  the  author 
of  it,  or  by  his  want  of  candour  in  relating  every  circum- 
stance liable  to  affect  its  operations.    Whoever  reads  with 
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attention  the  European  works  on   medicine,  and  more 
especially  those  on  its  practice,  must  be  astonished  to  per- 
ceive how  widely  we  differ  from  them  in  the  single  article 
of  doses :  nor  does  it  appear  to  me  easy  to  understand 
why  a  similar  dose  of  medicine  should  produce  one  effect  in 
London  or  Paris,  and  give  rise  to  an  entirely  different  result 
under  similar  circumstances,  in  Philadelphia^    To  confine 
my  observations  to  two  of  the  most  recent  articles,  I  will 
mention  the  prussic  acid  and  nux  vomica,  both  powerful 
agents,  but,  owing  probably  to  the  misrepresentation  of 
some  circumstances,  have  lost  much,  in  this  city  at  leasts 
of  the  high  reputation  with  which  they  were  received.'  The 
former  of  these  articles  haSi  however,  been  subject  to  an  ob- 
jection wliich  may  strongly  affect  its  use  here ;  that  is,  the 
rapidity  with  which  it  is  decomposed.  This  difficulty  is  now 
nearly  done  away,  as  I  shall  state  hereafter.  It  only  remains 
to  ascertain  by  experience  what  are  its  medical  properties* 
With  the  view  of  arriving  at  truth  by  the  only  safe  path» 
and  of  accounting,  if  possible,  for  the  disuse  or  neglect  into 
which  the  first  of  these  remedies  has  already  fallen,  I  have 
prescribed  it  in  a  number  of  cases,  the  result  of  which  is 
fairly  and  candidly  detailed  in  the  following  pages.     Of 
the  efficacy  of  nux  vomica^  in  several  forms  of  diseases, 
I  trust  it  will  soon  be  in  my  power  to  publish  satisfiu^tory 
evidence. 

Dn  Majendie,  whose  name  is  familiar  to  all  those  who 
have  taken  an  interest  in  physiological  experiments,  has  en* 
joyed,  until  quite  recently^  the  credit  of  having  first  sug- 
gested the  use  of  prussic  acid  in  phthisis.  Dr.  Benjamin 
L.  Oliver,  a  practitioner  of  medicine  at  Salem^  in  Massa^ 
chusetts,  has,  however,  asserted  his  claim  to  the  priority  of 
this  idea ;  and  in  the  Fourth  Number,  ninth  volume^  of  the 
New-England  Journal  of  Medicine  and  Surgery,  he  has 
satisfactorily  proved,  that,  as  early  as  the  year  1811,  he  had 
administered  this  medicine  to  one  of  his  relations.  Whether 
Dr.  Oliver  is  entitled  to  the  merit  of  this  discovery  or  not^ 
it  is  no  less  true,  that  to  Dr.  Majendie  are  the  Profewoki 


Kancrede  on  Prtissic  Acid,  501 

Indebted  for  the  attention  which  this  powerM  agent  haa 
lately  attracted. 

The  latter  gentleman,  for  whose  veracity  and  correctness 
I  feel  competent  to  vouch,  from  personal  acquaintance,  in- 
forms us,  that,  having  observed  that  animals  poisoned  by 
prussic  acid,  and  entirely  deprived  of  sensibility  and  mo- 
tion, preserved  for  several  hours  a  free  respiration,  and  a 
circulation  apparently  uninjured,  although  much  quickened, 
conceived  the  idea,  that  this  substance  might  diminish  ge- 
neral sensibility,  without  injuring  respiration  or  circulation; 
«nd  therefore  could  perhaps  be  employed  with  advantage 
in  those  diseases  arising  from  an  increased  morbid  sensi- 
bility. Experience  has  proved,  that,  in  some  cases,  this  con- 
clusion was  a  just  one ;  and,  further,  that  although  its 
action  on  the  nervous  system,  and  on  the  blood,  is  similar 
to  that  of  opium,  yet  that  it  differs  essentially  from  the 
latter  in  its  sudorific  qualities. 

Dr.  Majendie  has  accordingly  prescribed  this  medicine 
in  a  number  of  cases  of  catarrhs,  recent  and  chronic ;  and 
also  in  phthisis ; — in  the  majority  of  them  with  advantage. 
'  At  his  request,  two  other  eminent  physicians  of  Paris,  Drs. 
'  Recamier  and  Lerminier,  attached  to  the  two  first  hos- 
pitals of  that  capital,  have  also  administered  it^  and  with 
results  equally  beneficial.  * 

Dr.  Granville,  of  London,  has  been  no  less  successftil  in 
his  exhibition  of  this  medicine ;  and,  in  his  publication,  re- 
commends it  as  a  valuable  remedy  in  pulmonary  affections. 

From  his  testimony,  it  would  appear  that  no  medicine 
hitherto  used  in  phthisis  had  afforded  such  permanent  re- 
Kef.  And  finally,  from  the  united  experience  of  Drs.  Ma- 
jendie and  Granville,  it  is  satisfactorily  established,  that 
the  prussic  acid,  given  in  moderate  doses  and  properly  di- 
luted, has  by  them  been  advantageously  employed  as  a  pal- 
liative in  the  treatment  of  phthisis,  with  a  view  of  calming 
the  cough,  facilitating  expectoration,  and  procuring  sleep; 
and  from  these  properties,  those  gentlemen  consider  it 
entitled  to  the  first  rank  among  the*  medicme*  usually 
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pvescribied  With  these  expectations.  Nay,  they  even  indulge 
the  hope  that  it  will  prove  not  only  a  j^alliativey  but  a  radi-' 
cal  cure ;  and  this  opinion^  however  chimerical  it  may  ap-^ 
pear  to  those  who  have  attended  closely  to  phthisisj  is  illus- 
trated by  several  cases^  which  are  fully  detailed  in  the  pa^ 
p&n  I  allude  to. 

Subsequent  to  the  publication  of  Dr.  Granville's  memoir^ 
imother  on  the  same  subject,  by  Dr.  EUiotson,  of  London^ 
had  made  its  appearance.  Its  perusal  has  afforded  me  a  new 
iostakice  of  the  anomalies  with  which  the  history  of  medi- 
ciHe  abounds.  The  author,  who  appears  to  have  bestowed 
eotilsiderable  attention  on  this  subject,  declares  positively 
that  in  no  case  of  phthisis  has  he  ever  derived  any  benefit 
fiiom  the  acid,  as  a  permanent  remedy ;  and^  therefore,  that 
it  is  tb  be  added  to  the  list  of  medicines  that  have  been 
firuittessly  tried  to  cure  consumption.  He  admits,  however^ 
titlat  in  certain  cases  it  may  allay  the  cough,  and  even  has  a 
tendency  to  diminish  night-sweats.  Yet  this  concession  is 
4c^ly  made  on  the  conditional  admission^  that  these  effects 
af^  the  result  of  a  sympathetic  action,  through  the  medium 
pf  the  stomach.  But  he  recommends  its  use  in  chronic 
Catarrhs,  nervous  coughs,  simple  dry  cough,  and  hooping- 
cough.  It  is  in  cases  of  dyspepsia,  and  indeed  in  all  the 
affections  of  the  stomach  accompanied  with  pain^  that  h^ 
Irecommends  it  as  an  invaluable  remedy. 

Dr.  Elliotson's  publication,  dated  July  1820,  and  which 
contains  many  very  useful  facts  in  relation  to  the  effects  and 
powers  of  prussic  acid,  is  the  latest  European  publication  I 
have  seen. 

The  reputed  virtues  of  this  substance  could  not  fail  to 
attract  the  attention  of  the  Profession  in  this  country; 
but  in  no  section  of  the  United  States  has  it  met  with  such 
general  encouragement  as  in  the  Eastern  States.  The  Paper 
of  Dr.  Majendie  has  been  translated  by  Dr.  Percival,  pf 
New-Haven;  and  several  respectable  practitioners  b^ve  re- 
cordedi  in  the  last  Nun^ber  of  Professor  SilUman^  Journal^ 
the  result  of  numerous  trials.    These  have  generally  be^ 
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^Tourable,  and  are  highly  calculated  to  encourage  dtose 
who  may  wish  to  examine  its  medical  prc^rties. 

I  am  &r  from  being  convinceid  that  it  has  received  in  this 
city  that  attention  which  its  reputed  tirtues  should  have 
called  forth.  In  fact,  but  few  of  our  physicians  have  as  yet 
pjrescribed  it ;  and  those  cases  wherein  it  has  been  directed, 
are  so  few  as  not  to  form  any  satisfactory  evidence  of  its 
powers. 

The  high  opinion  I  have  long  entertained  of  Dr.  Majen- 
die,  and  my  implicit  reliance  on  the  correctness  of  his  re- 
sults^  induced  me,  soon  after  the  reception  of  his  Paper,  to 
undertake  the  repetition  of  his  trials.  It  was  by  this  method 
alone  that  I  could  satisfy  my  own  mind  aa  to  the  efiects  of 
this  very  powerful  agent,  concerning  which  so  great  a  dis- 
cordance of  opinion  already  existed. 

Case  I. — The  first  case  which  appeared  to  me  likely  to 
test  its  efficacy,  was  that  of  Mrs.  H.,  a  patient  of  the  Phila* 
delphia  Dispensary,  aged  about  45  years,  and  who  was  at 
that  time  labouring  under  symptoms  of  confirmed  phthisis. 
She  had  tried  in  vain  many  remedies,  before  her  admission 
to  the  care  of  the  Institution.  After  resorting  to  the  usual 
inefiectual  modes  of  treatment,  I  had  recourse  to  Dr.  Ma-^ 
jendie's  plan,  and  prescribed  the  acid.  It  had  been  pre-^ 
pared  with  care,  and  was  recommended  to  me  as  beingf 
precisely  of  the  same  strength  as  that  used  in  Europe. 
Two  drops  were  directed  to  be  taken  in  pure  water  each 
day ;  and  the  dose  to  be  gradually  increased,  untU  the  pa« 
tient,  in  the  course  of  one  week,  had  reached  the  dose  of 
ten  drops  daily.  Yet  no  visible  effect  was  perceptible : 
not  only  was  no  amelioration  observed,  but  neither  tiie 
constriction  about  the  chest,  nor  head-ache,  which  are 
HiMentioned  as  frequently  attending  its  exhibitions  in  such 
large  doses,  were  complained  o£  At  the  end  of  the  second 
^lv<eek,  the  dose  had  been  increased  to  about  thirty  drops^ 
daily,  without  producing  any  effect  whatever.  I  now  fek 
/discouraged  :  but  having  procured  a  quantity  of  fresh  pre- 
pared acid,  I  had  an  opportunity  of  testing  its  strength. 
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Two  drops  were  put  on  the  tongue  of  a  kitten  two  weeks 
old:  it  was  immediately  seized  with  convulsions,  and  in 
about  four  seconds  expired.  The  patient  now  began  its 
use  in  doses  of  two  drops  daily  for  three  days ;  then  in- 
creasing in  the  ratio  of  three  drops  daily,  until  she  took 
thirty  drops  in  the  twenty-four  hours.  At  this  period  I 
could  find  no  visible  alteration ;  and  with  reluctance  aban* 
doiied,  in  this  case,  the  use  of  the  medicine. 

The  instance  of  Mrs.  H.,  who  was  an  extremely  irritable 
and  nervous  woman,  and  whose  disease  was  complicated 
with  asthma,  could  not  be  deemed  a  sufficient  trial,  even 
admitting  it  to  be  a  fair  one ;  and  consequently  was  in  no 
ways  likely  to  affect  the  question  of  the  efficacy  of  the  me- 
dicine. I  soon  found,  among  the  patients  of  the  Dispen- 
sary, a  case  which  afforded  some  rational  hope  of  success^ 

Case  II. — John  C,  aged  about  53  years,  of  a  strong 
and  muscular  appearance,  working  in  a  brick-yard,  had 
been  troubled,  for  about  two  months  in  August  1819,  with 
continual  pain  in  the  chest,  dyspnoea,  and  cough,  accom-^ 
panied  with  some  expectoration  of  a  doubtful  nature.  The 
pain  in  the  chest  induced  me  to  direct  the  loss  of  about 
fourteen  ounces  of  blood;  and,  immediately  after,  he  began 
the  use  of  the  acid,  in  daily  doses  of  four  drops,  increasing 
two  drops  every  day,  until  he  had  taken  twenty-four  in  a 
day.  He  now  informed  me  that  his  cough  was  somewhat 
better ;  and  that  his  sleep,  which  had  been  very  much  dis- 
turbed by  unpleasant  dreams,  and  otherwise  agitated,  waa 
more  tranquil  The  dose  was  continued  thus  for  a  few 
days;  and  then  increased  four  drops  daily,  until  the  pa- 
tient took  daily  thirty-six  drops.  The  benefit  derived  had 
increased ;  his  cough  was  better,  and  his  sleep  continued 
composed.  The  medicine  was  now  at  an  end,  and  this 
case  terminated  here.  It  is,  however^  proper  to  mention, 
that  I  have  seen  him  a  month  ago,  still  affected  with 
slight  cough,  but  which  is  considerably  diminished.  He 
is  now  enabled  to  pursue  his  work.  I  conclude,  therefor^ 
that  in  this  case  the  prussie  acid  has  been  of  some  use. 
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Case  IIL — In  Noyember  last,  Robert  N«,  a  patiesit  of 
&e  Dispensary,  aged  about  36  years,  of  a  slender  form, 
and  by  trade  a  carpenter,  applied  for  medical  assistance. 
He  complained  of  a  pain  in  the  cbest,  great  difficulty  in 
breathing,  or,  as  he  expressed  it,  a  shortness  of  breath,  a 
dry  cough,  no  expectoration,  and  occasional  chills  and  night- 
sweats.  His  pulse  was  tense  and  frequent  These  sym* 
ptoms  had  been  gradually  increasing  for  about  six  months, 
during  which  time  the  patient  had  lost  considerable  flesh. 
After  taking,  for  a  few  nights,  the  ipecacuanha  and  opium 
combined,  he  began  the  use  of  the  acid.  At  first  he  took 
it  in  very  small  doses,  owing  to  the  impression  I  was  then 
under  that  its  e£^ts  would  be  very  powerfiil.  But  the 
second  prescription,  November  S8th,  contained  thirty  drops 
in  four  ounces  of  water,  edulcorated  with  gum-arabic  and 
sugar.  The  patient  was  directed  to  take  a  table-spoonfiil 
of  the  mixture  three  times  each  day;  and  he  soon  felt  some 
imielioration  in  his  feelings. 

December  2d,  the  mixture  bdng  out,  a  new  one,  con- 
taining 5ij  prussic  acid  in  the  same  vehicle,  and  accompa- 
nied with  the  same  injunctions  as  to  its  doses,  was  di« 
rected.    It  was  followed  by  increased  benefit 

December  7th,  one  drachm  of  the  acid  in  three  oimces 
of  water,  edulcorated  with  gum-arabic  and  sugar,  which 
the  patient  is  to  take  in  table-spoonfuls  every  third  hour. 
Robert  states  that  his  cough  is  considerably  diminished. 

December  IStii,  the  same  prescription  is  renewed  with 
manifest  advantage. 

December  18th,  one  drachm  and  a  half  in  six  ounces  of 
water  is  prescribed  to  be  used,  in  the  same  doses  and  at 
the  same  intervals.  The  patient  continues  improving.  At 
no  period  since  its  first  exhibition  has  he  mentioned  eit||er 
nausea  or  head-ache. 

Robert  continued  under  the  operation  of  the  acid  until 
the  20th  of  January,  and  then  used,  as  a  substitute  and  ge- 
neral tonic,  the  cold  infusion  of  bark.  His  cough  }}asi 
nearly  left  him ;  and  his  appetite,  appearance,  and  general 
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ieelingf  are  about  ibfi  atrae  4IS  fveraoiiB  to  d«  of 

the  disease.    He  is  diMharged  fironi  Ibe  cave  of  the  Insti*- 
tution,  and  is  now  pttrsmag  his  trade. 

Case  IV* — ^Mary  V^  Aged  about  22  yean,  bmi  beat 
affected  for  about  tbnee  weeks  with  the  usual  symptoias  of 
incipient  phthisis,  and  pronounced  to  be  affected  with  thai 
disease  by  a  xespectable  physician,  who  had  visited  her 
previous  to  my  attendanoe.  When  I  &rst  caUed  on  hei^ 
on  die  11th  of  Febniary,  I  found  the  patient  confined  ^ 
her  bed  witii  oontimial  fever,  and  a  amall,  ^uick,  and  tenae 
{Milse.  She  had  abeady  used  kt  vain  several  pectoral  mish 
tunes,  and  took,  according  to  aiy  directions,  m  fresh  one^ 
containing  balsam  tohi;  but  widiout  deriving  fimnekher 
any  relief  whatever.  Accordingly,  very  wnm  M&m^  imj 
attendanry  commenced,  the  prussic  acid  was  administered, 
in  doses  of  one  drop  to  the  omice  of  water,  which  doses 
wiere  nery  soon  increased.  She  is  now  taking  it  ki  doses 
of  sixteen  drops  to  four  ounces  of  water,*-*^  table-apocmftd 
xevery  two  hours.  Without  exhausting  your  patioMe,  Gen- 
tlemen, with  details,  which,  by  their  repetitdoufi^  may  be 
tedious  and  uninteresting,  I  will  merely  state,  that  my  pa- 
tient is  rapidly  improving;  so  much  so,  that  this  day,  the 
11th  of  March,  she  imfomis  me  that  she  has  not  coughed 
more  than  twice  or  three  times  in  the  course  of  the  last 
twenty-four  hours.  She  is  now  sitting  up,  and  has  already 
acquired  some  flesh,  and  a  slow  and  rational  pulse. 

Besides  the  cases  already  related,  there  are  three  others 
under  care ;  but  they  are  of  too  recent  date  to  form  at  pre- 
sent any  satis&ctory  conclusion.  A  suspension  or  a  miti- 
gaticm  of  some  of  the  symptoms  of  a  disease  for  a  few 
hours,  or  even  days,  should  never  be  admitted  as  positii^ 
t^fitimony.  It  becomes  proper,  however,  to  state,  that  Ae 
patients  are  all  under  the  impression  that  they  derive  be- 
nefit firom  diis  medicine. 

It  may,  perhaps,  be  expected,  that,  in  concluding  these 
]«marks,  something  should  be  offered  tending  to  ex^Uun 
the  modus  operandi  of  the  article  under  c^nsideratioE* 
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Bat,  beald^  Ae  #aijt  of  sdffieie^lf  expc^enl^  to  i6ip^m^ 
r^^tatielfi  nirHicb  tiiis  Beir  niedicine  has  betlA  dUppdMd  to 
^ei-re,  nd  &ct£r  efxfylaiiiitt^  iti  fleflotiy  of  i^  iatisfa6tdi^  iia. 
ttii^y  ha^o  its  yet  been  o^red  by  &ade  Mote  Hdihediately 
<x]>iicetoed  iii  its  si](c^^ss.1  It  hcis  been  cdtnpiired  to  dpiiim  in 
s^Snftie  xi^dlits  o#view>  and  it  does  Kp^eix  to  poMiM  soiiig  i^ 
difive  {niropertJes.  That  it  acts  in  scfMf  6ase^  by  bceasidon- 
iz^  f  ^rlSgd)  h^ad-ache,  and  a;  slight  stitietur^^  £ir6s  (he  chest, 
liiMtst  bcj  adittitted ;  but  these  are  merely  t^^j/oiF^y  effects,' 
ailiied  of  very  i^itre  bcteiiri^nCe.-  Iii  iriy  liiiiited  circle  of  6b- 
lEieWafien,  I  hare  not  if  itiifess^  thcif  ^l^niing  syii6]^toms  re- 
llit^by  Dr.  M^jcSifdi^;  nor  h^e  I  so  fetbe^  tabled  to 
piNMticfe  those  vdfy  ^^eeal^  s^hsatiotti^  HiAiSi  Dh  Gran- 
^^tte  itifbrins  ns  ^^tren^^  Visible  in  soin6  of  hii^  jifaftiehts. 

Diffldeht,  hor^evei*,  of  niy  owri  rtsults,  and  therefor*  pidr 
fidttbuAy  itttxious  that  some  of  ihy  ctfUiik^ti  sfadtild  stdd 
£6nAfthatidrt  to  the  &cf  s  h^^hit  std[ted,  1  htn^  thought  the 
following  remarks  not  altogether  uninteresting  td  those  ni^lid 
may  fed  disposed  to  tts^  thhr  ine^Bdne^. 

There  ar'e  several  modcfi^  of  pii;ejf«ring  iH6  priisstc  aftcid, 
fllrfee  of  i^^Mth  are  recoAintefftded  in  the'  Fretich*c:6de'i,  unde^ 
^t  tfames  of  Scheele;  Oay  Lussiic^  SM  Vauq|tielih«  Th6 
t#t>'laiteif  a*e  miich  strorig6r  than  the?  fcriti^'r  j  but  A\  three 
Ktoe  thi^  properties  by  expoi^ihre  to'  light'  aM  air,  in  a  very 
drttrt  ffifici  T<y  obviate  this  very  s6rioiiii  objection,  Dr. 
Cooper  has  prepared  H  solution^  6f  flifis^  H^  iii  aScoholf  and 
in  this  form  it  certainly  ^  oMch  nioi^  eiMI^  preiserved  thah 
ib^  othet  preparatiiohs.  It  would  a^ifpear^  fio^eter,  that  it 
is  sfill  subject  to  a;  slow  defcompdsitid]:^  from  the  citctnn- 
stimce  o^  its  p^culi^  flavOtlr;  rMc^nblihg  ihat  of  brttet  sO- 
iikmds,  d^c^alsing  affteif  Being  k^t  fbr  a  coopfe  di  tHi^e^ 
Ireeks ;  and  the:^efore  it  becomes  desifaM^  th^  it^fiAfotddbb 
miewed  as  dfien  as  pda^ibkw 

I  have  used  this  last  preparation^  iri  niost  of  th^  6c(Si^itif- 
ferred  to  ih  these  remarks.  In  no  case  has  itsT  bad  i^tis 
t«tfft^  produced,  although  us6d  in  larg6  doses.  Fo*  ifilfftMice^ 
I  am  in  the  habit  of  prescribing  it  in  the  proportion  of  one 
drop  of  the  acid  to  an  ounce  of  fitter,  a  table-spoonfiil  of 
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the  mixture  to  be  repeated  oneey  twice,  or  oftener,  as  it  may 
be  judged  requisite,  in  the  course  of  the  day.  In  the  case  of 
Robert  N.,  a  mixture  containing  one  drachm  and  a  half  of 
the  aeid  in  six  ounces  of  water,  was  directed  to  be  taken 
by  table-spoonfuls  every  third  hour,  and  the  patient  was 
evidently  benefitted  by  its  use.  Yet  this  is  but  one  case, 
and  should  not  be  considered  as  conclusive  evidence  in  fa« 
your  of  such  large  doses:  for  my  very  worthy  and  expe- 
rienced friend,  Dr.  Monges,  of  this  city,  informs  me,  that 
he  prescribed  this  same  article  in  a  case  of  calculous  phthisis, 
a  short  time  since;  and  that  doses  of  one  sixteenth  part  of 
a  drop,  occasioned  such  an  increase  of  the  cough,  and 
consequent  irritation,  as  to  induce  him  to  abandon  its  use. 
He  observed  at  the  same  time,  that,  in  this  instance,  the  par- 
ticular circumstance  of  small  portions  of  calculi  being  ex- 
pectorated, perhaps  in  a  more  rapid  manner  in  consequence 
of  the  exhibition  of  this  medicine,  may  have  prevented  its 
beneficial  effects* 

One  inference  appears  fidrly  deduced  from  the  above  facts ; 
and  that  is,  that  we  should  receive  vdth  due  caution  the 
opinion  contained  in  Dr.  Elliotson's  Paper*,  when  he  affirms 
.that  he  does  not  hesitate  to  prescribe  the  acid  for  patients 
whom  he  has  not  an  opportunity  of  seeing  more  than  once 
a  week,  or  who  perhaps  reside  in  the  country.  With  an 
agent  endowed  with  such  powerful  properties,  it  certainly 
would  seem  to  require  more  circumspection  than  can  be 
exercised  under  such  circumstances. 

If  any  additional  motive  could  be  required,  to  warn  the 
Profession  from  too  hasty  an  adoption  of  either  of  the  op- 
posite conclusions  contcdned  in  the  Papers  referred  to,  vrith- 
out  further  experience  on  so  interesting  a  subject,  it  will  be 
found  in  a  reference  to  the  history  of  other  medicines,  which 
have  had  their  day,  and  which  have  also  been  proposed  with 
.the  hope  of  averting  this  scourge  of  the  human  race.  Many 
of  these,  apparently  gifted  with  powerful  properties,  and 
supported  by  the  enthusiastic  encomiums  of  highly  respect* 

*  ElliotsoB  on  Prussdc  Acid,  p.  40,  ,, 
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Itble  names,  have  nevertheless  not  been  found  cax>able  of 
standing  the  test  of  practical  experience,  and  have  ac- 
cordingly already  been  deprived  of  their  short-lived  repu- 
tation and  ill-deserved  fame. 


LX. — A  Case  of  Epistaxis  successfully  treated  hy  Immer- 
sion. Communicated  in  a  Letter  from  James  Kent 
Platt,  M.  D,  Member  of  the  College  of  Surgeons,  London, 
to  John  B.  Beck,  M.D.  ofNem  York/^ 

Believing,  with  an  elegant  writer,  that  "  examples  are 
eloquent,"  I  am  induced  to  transmit  to  you  the  following 
instance  of  the  benefit  of  immersion  in  epistaxis.  It  is  in 
physic  as  in  morals,  we  do  not  need  the  inculcation  of  new 
precepts,  so  much  as  we  do  to  be  reminded  of  our  duty  to 
practise  those  which  already  exist  I  am  aware  there  is 
notlung  novel  in  the  application  of  cold  in  the  disease  I 
have  mentioned;  for  its  salutary  effect  in  the  restraint  of 
haemorrhage,  is  as  well  established  as  any  principle  in  me- 
dicine. My  object  is  to  shew  that  it  will  be  found  effectual 
when  carried  to  the  extent  here  employed,  though  it  fre- 
quently disappoints  our  hopes  when  it  is  but  partially 
used.  I  have  met  with  no  writer  who  recommends  immer- 
sion, and  I  would  not  be  understood  to  advocate  its  un- 
guarded or  indiscriminate  usef*  Many  cases  require  no 
professional  aid  :  others  may  be  readily  imagined,  wherein 
the  powers  of  lif6  might  be  so  far  depressed,  or  the  lungs 
so  irritable,  as  to  render  the  production  of  rigors  hazard- 
ous and  unwarrantable.  Whenever  the  cold  bath  is  em- 
ployed, the  patient  should  continue  in  it  a  considerable 
time;  as  otherwise  the  re-action  would  probably  be  isogreat, 
as  not  only  to  defeat  our  intention,  biit  actually  to  change 

*  From  No.  IV.  of  the  Philadelphia  Journal  of  the  Medical  and  Phy- 
sical Sciences. 

t  The  late  Dr.  Thomas  Bond,  a  physician  of  this  dty,  remarkably  dis- 
tingmshed  by  the  originality  and  boldness  of  his  practice,  was  in  the  habit 
of  using  the  bath  in  all  haemorrhages,  even  those  of  the  lungs.-*iifii^- 
ettn  JEtttior, 
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Ihe  character  of  tl^e  teBoaedf^  and  aggr^yatis  the  yprj  9ym- 
ptoin9  we  wish  to  relieve* 

In  a  disease  like  this^  when  tl^e  bleeding  has  contiau^d 
until  the  patient  is  well  nigh  ezhaustedi  and  ey^ry  by- 
stander is  filled  with  alarm  and  dismay,  it  is  impossible  to 
suggest  aai|r  practice  which  will  not  reqmre  the  steady  ex- 
ercise of  a  firm  and  wett-disciplbied  mind;  yet  I  conceive 
no  greater  danger  will  accrue  firom  the  use  of  cold  by  im- 
mersion, in  the  hands  of  the  unwasy  and  inexperienced, 
than  of  any  other  energetic  constitutiQaal  remedy.  It  has 
been  custpm^ry  in  fxtreme  c^ses  of  epistaxb  to  apply  coiq- 
pression  to  the  bleeding  vessels,  by  a  dossil  of  Ihit^^  intrp- 
duced  through  the  posterior  na^es,  afier  tlie  method  of 
Le  D|ran:  biijb  setting  aside  the  natural  repugnance  which 
most  people  hi^yp  to  any  thing  like  a  surgical  operation, 
und  die  ordinary  ipconvepience  attendant  on  the  pro- 
cedure instapces  occur  in  asthmatic  patients,  when  the 
irritation  of  the  fauce|9,  by  ligatureS|  &c.  causecf  so  much 
4ifficp}ly  of  pr^piratipp,  as  tp  impede  seriously  the  eacecu- 
•tiofi  of  the  plan<  Ii^  ^fiiff^h  cases,  |  should  advise  immer- 
mn,  ^  on  trial  th^  cpmmon  means  had  fiuled;  unless 
circumatapces  existed  strong  condemning  its  use. 

Ypvrs  trul^. 

Jambs  Ken^  Px«att« 

S^pteinbep  Utb,  }82P,  pn  ^tr^ioply  wai«i  d^y,  I  was 
a^ed^  1^)^  pffQ  p'dpck  ?.Mv  tP  W^^  J.  Wfdwcffth,  ag54 
4uirtyTf  ix  years^  of  tl^e  sanguine  tempera^^ntf  witti  l^  "^^^ 
pletibioric  Itabit,  and  short  ^n^k.  {^  had  b^p  f^isped  twp 
jtp^r^  ))i^$Qfe,  aftef  seyere  ei^ercis^  with  bjeediiig  at  the 
Upsp,  f^id  }^  ^i^  ^;gptHi|ie4  in  aluiost  an  np^^rrupted 
sHtri^ia*  I^  pulse  w#a  V^l^  his  skin  cpojl,  ip^  h^,  &]jt 
lai^uid  and  &int  Venesection  had  been  employed,  agaric 
and  other  styptics  applied,  and  both  nostrils  filled  ^itii 
dossils  of  bit^  wet  ii^  4  solution  p|  alu^p.  These  had  no 
i>ther  efifect  than  to  tqrn  the  stream  down  his  tiuroat,  to  ex- 
cite irritation  in  the  &uces^  and  produce  expectoration^ 
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Ice  had  been  applied  to  the  head,  back  of  the  neck,  axilla, 
&c.  with  no  better  suecess. 

The  patient  had  now  lost,  it  was  estimated,  more  than 
four  poimds  of  bloody  and  it  seemed  expedient  to  adopt 
6ome  energetic  mode  of  treatment  On  consultation  with 
Dr.  Mooers,  it  was  determined  to  immerse  laM  in  a  bath 
of  weU  water,  until  an  a^ie  should  be  produced.  This 
effect  took  place  in  about  a  minute  after  his  immersion ; 
and  Ae  rigors  continiied  a  few  minutes  after  his  remoyal^ 
to  the  degree,  that  he  shook  as  if  in  the  cold  staige  <tf  a 
ievere  intermittent  The  happiest  success  attended  ihe 
cacperiment:  the  haamorziiage  abated  before  he  left  Ae 
lAth>  scon  ceased  entirely,  and  did  not  recux; 

He  was  ordered  to  be  kept  cool,  the  ice-wata(  waa  to  be 
eontinned  on.  his  for^ead  and  scrotum,  to  be  cautious  not 
to  disturb  Ihe  coagula  in  his  nostrils,  to  take  repeated  doses 
of  n&re,  and  to  observe  the  strictest  abstinence  and  quiet 

S  t.  M.*«-His  pulse  has  risen,  and  skin  become  warm ;  he 
breathes  thxoagh  his  mouth  only  $  and  being  asthmatic, 
from  corpulency^  his  system  appears  consideraUy  irritated 
:£com  the  obstruction  in  his  nose.  The  purging  salts  in 
4;ommon  use  having,  on  &rmer  occasions,  proved  offensive 
to  his  stomach,  and  considering  it  important  to  prevent 
vomiting,  I  ordered  him  to  drink  freely  of  cream  of  tartar, 
Bnd  to  continue  the  former  directiomu 

Sept  12th.*-.The  laxative  has  affected  him,  the  febrile 
ifymptoms  have  subsided,  and  he  breathes  through  one 
nostriL 

IStii. — ^The  coagula  are  loosened,  he  breathes  well,  has 
cscperienced  no  catarrhal  a&ction  from  the  bath — is  con- 
ndescent 

PUtttekwrgh  (N.r^rk),  Jan.  15, 1821. 
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LXI.— MISCELLANEOUS. 

On  the  Use  of  Coal-Tar.    By  H.  C.  Jennings,  Esq.    In  n 

Letter  to  the  Editor. 

6,  Nottingham  Street, 
Sir,  2Sth  March,  1822. 

Hayino,  at  the  request  of  Joseph  Hmne,  Esq.  M.P.,  as* 
sisted  Mr.  Good  in  making  some  experiments  at  Mill  Wally- 
Poplar,  on  Saturday  the  23d  inst,  to  endeavour  to  prove 
the  injurious  effects  of  ii^ecting  coal-tar  into  the  tkabers  of 
ships  of  war,  to  prevent  the  dry  rot,  (the  plan  of  Sir  Robert 
Seppings,  one  of  the  Surveyors  of  the  Navy,)  I  beg  leave  ta 
state,  that  the  whole  of  the  experiments,  as  relate  to  its 
destroying  the  wood,  copper,  and  iron-fastenings, — and  it9 
esqplosibility  by  red-hot  shot,  the  flash  of  a  pistol,  or  the 
contact  of  flame, — were  entirely  defeated  and  disjHroved,  by 
the  most  irrefutable  and  satisfactory  evidence ;  to  which, 
out  of  above  fifty  naval  and  scientific  persons,  besides  Mem- 
bers of  Parliament,  there  was  but  one  dissenting  voice  ;r 
namely,  that  of  Mr.  Good,  the  proposer  of  the  objections  ; 
to  whom  the  old  adage  strictly  applic 


He  that's  convinc'd  against  his  will 
Is  of  the  same  opinion  still." 


It  is  but  a  fair  and  candid  tribute  to  Mr.  Hume's  con* 
duct  to  state,  that  he  desired  me  to  use'  every  caution  in 
the  fair  conduct  of  the  above  experiments ;  so  that  no  ad-^ 
vantage  should  be  taken^  to  bear  out  the  charge  made 
against  a  practice  siud  to  be  so  injurious  to  the  best  inter- 
ests of  the  country.  And  it  is  also  necessary  to  state,  that 
the  Commissioner  of  the  Navy,  Sir  Byam  Martin,  and  Sir 
Robert  Seppings,  behaved  in  the  most  open  and  liberal 
manner. 

The  whole  of  the  spectators  were  invited  on  board  the 
Russell,  on  the  stocks,  a  new  ship  that  had  been  injected 
with  the  coal-tar ;  and  Mr.  Good  was  provided  with  the 
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meaBS  of  setting  fire  to  the  ship,  both  by  gunpowder  and 
flame.  It  need  hardly  be  added,  that  his  attempts  to 
do  so  were  entirely  vain  and  fruitless :  in  fact,  he  could 
not  set  the  ship  on  fire  by  any  fair  or  ordinary  means. 

Sir  Robert  Seppings  described  to  us  the  whole  of  his 
recent  improvements  in  ship-building,  and  in  {^venting 
the  dry-rot ;  and  I  hope  and  trust  the  day  is  not  far  dis- 
tant, when  his  benevolent  and  scientific  plans  will  be  gene- 
rally adopted  m  all  classes  of  ships,  wherever  His  Ma- 
jesty's subjects  are  destined  to  expose  their  lives  and  pro- 
perty. 

As  to  the  objection  which  Mr.  Grood  made,  of  the  pro- 
bability that  the  vapour  arising  from  coal-tar  would  injure 
the  health  of  the  seamen,  the  fact  has  been  already  set 
at  rest,  by  the  returns  laid  before  the  Navy  Board  of  His 
Majesty's  ship  Owen  Glendower,  a  ship  most  fully  saturated 
with  coal-tar;  having  in  two  years,  on  a  sickly  station, 
lost  only  two  men,  and  those  by  commoh  diseases.  In  fact, 
having  known  the  gas  from  the  oil  of  coal-tar  prescribed 
in  phthisis  pulmonalis  (consumption)' with  the  most  decided 
advantage  in  numerous  cases,  I  am  prepared  to  say,  that  a 
moderate  proportion  of  the  vapour  of  coal-tar  is  beneficial, 
rather  than  hurtful :  but  on  board  the  Russell,  the  vapour 
disengaged  was  not  enough  to  do  good,  much  less  harm. 

This  vapour  increases  the  appetite,  and  destroys  putrid 
miasmata :  it  is  useful  in  every  situation  where  animal  or  ve- 
getable matter  is  sufiering  spontaneous  decomposition,  as  it 
neutralizes  the  gaseous  fluids  liberated  from  such  sub- 
stances. 

Having  had  a  violent  prejudice  against  the  plans  adopted 
by  the  Navy  Board,  from  the  invidious  reports  of  persons 
who  either  ignorantly  or  wilfidly  misrepresented  the  pro- 
cess and  results,  I  am  only  now  doing  an  act  of  justice  in 
giving  publicity  to  this  statement  of  facts ;  whereby  I  relieve 
my  own  mind,  and  pay  a  just  tribute  to  the  merit  I  was 
before,  from  a  false  and  mistaken  zeal,  too  ready  to  have 
opposed. 


I  am  sure  ycFU  will  be  eqmU  j  ready  and  dmpwttA  to  grre 
effect  ta  these  useful  and  patriotic  plan^  dumigb  the  m&* 
dium  of  your  valuable  Repoakory. 

i  Bxa,  Sir,  your  most  dbedieitf  huarible  Serrm^ 

Oft  FrMi«A  £/fiai»^j5(n<5,  oiii  the  Nauigation  ofiJu  Seinem 

By  a  Correspondent. 

The  fiAowiBg  extract  of  a  Letter  from,  aftiend  of  tihe  Ed^ 
tor's,  residing  in  Paris,  dated  in  June  last,  furnishes  some 
interesling  particulara  on  this  importaat  sdbgeet  ;*- 

"  A  new  steam4M>ali,  called  the  Duke  of  BourdeMS, 
equipped  at  Rouen  with,  machinery  from;  En^and,  as^ 
eended  tbe  Seine,  and  arriTed  hi  Paris,  June  11,  £or  tbe 
first  tiine  r  het  engine  wodcing  thirt^-^cirea  hounr.  SHm 
descended  to  Rouen  on  the  ISth  in  seventeen  houca.  Sbe 
arrrred  i^ain  in  Paris  on  the  20tii^  wMii  a  freight  ol 
100  tons;  wlneh,  at  fourteen  shilhi^s  per  toOr  ia  fOfr 
sterling ;  her  ei^ine  wodu^g  fioarty-seTexk  boarai  Bm  she 
was,  in  both  her  trips  from  Rouen,  to  Paris,  thsee  dajra 
each ;  and  for  this  reason-— No  large  boats  are  allowed  to 
pasa  die  bridges  without  a  pilot ;  and,  moreover,  the  bars 
and  shoals  in  the  bed  of  the  river  are  continually  chaogh^ 
mti.  shifting,  wIucIl  mdkea  it  so  very  hazardous  to  work  in 
the  Bi^t,  that  they  always  then  He  stilL 

"  Thia  boat  is  one  hundred  and  twenty  feet  long,  feur« 
teen  feet  wid^  and  draws,  when  loaded;  three  feet  sfac 
inches.  Its  water-wheel  runs  on  three  out-riggers  fixed  at 
lihe  stem  of  the  vessel:  the  middle  out-rigger  dividea  the 
wheel  (but  not  ita  axis)  into  two  parts*  The  wheel  is  aQ 
iron,  and  witbont  rims,  diese  being  supplied  by  right-lined 
braces:  it  is  tea  feet  in  diameter,  and  occupies  the  whole 
biseadth  of  the  stem:  it  receives  its  motion  from  the  engine 
at  the  middle  out-rigger,  by  means  of  a  spindle,  which  is 
forty  feet  in  length.  The  engine  is  a  Watt  and  BouMton's, 
of  ten-horse  power ;   has  two  boilers,  and  yet  occnpies 


j^^ipmipiff  mly  iwesity  feet    Tte  &o«rt:  1m tiM> nddani:; 

ippa  at  tbebead,  and  one  at  die  stero. 

• 

*^  Fcom  Jlouen  to  Parisj  by  hitki,  is  nineiTf  miles ;  and  hf 
water,  on^  bundr43d  and  seventy-fiTe.  The  p^orinaaee  of 
this  boat  \$  thought  sa  very  extraordinary  in  Fjranoe,  that 
the  proprietors  have  ahseady  contracted  &r  the  building  of 
two  more,  under  a  fipn  persuasion  that  the  gr€at  difficul- 
ties hitherto  eKperienoed  in  steam  oaTigatioa  on  this  river 
may  be  thus  overcone* 

^^  The^nwion  moticmof  theonn>ei4  of  <lie  Seine  is  stabe^ 
in  the  Paris  Guide^  at  twenty  inches  per  second.  The 
passfige  of  the  large  boats^  drawn  by  horsesjfrom  Rouen  to 
Paris,  is  usmwlly  $&^em  days.** 

In  aho&er  Letter  from  the  sane  Correspondent,  he  sajrs : 
^'  A  machine,  such  as  is  used  for  raising  of  balkst  on  the 
T^bai9es»  and  £or  4^learing  the  canals  in  Englandi  worked 
1^  steam,  bss  been  imported  from  thence  to  Paris,  with 
English  workmen  to  put  it  up ;  and  is  designed  to  remove 
thfi  shullows  thiri;  obstruct  the  navigation  of  tJie  Seine.** 

It  is  to  be  hoped  that  this  machine  will  be  found  to  re- 
l9oye  some  pf  the  obstructions,  at  least,  which  hawe  hitherto 
^  mnch  Impeded  the  navigation  of  Ais  river. 

We  WP^t  however,  of  opinion,  fixna  (Sie  following  obser- 
TH^IM,  contained  in  a  former  Letter  of  our  Correspondent's^ 
4hat  there  sire  unsurmountable  objeetions  to  the  extensive 
fuw  of  steam- boats  upon  the  Sdne ;  vis. 

^  The  distance  from  Ifevre,  at  the  mouth  of  the  Seine^ 
4p  l?^i»$  is  much  greater  than  fiMDm  Gravesend  to  London; 
asod  the  Seine  has  in  it  a  great  number  of  islands,  some  of 
nhich  lyre  a  mile  or  more  in  length:  these  obstmelions^ 
with  dxe  weight  and  rapidity  of  the  stream,  prevent  the  tides 
4'Qm  being  felt  more  than  half  the  way.  Besides,  its 
meanders  in  the  rich  and  capacious  valleys  through  iriueh 
i|  iowB»  make  the  distance  by  water  neariy  twice  as  much 
M  th»t  by  land. 

*'  The  navigation  of  this  beautiful  river,  from  Rouen  to 
Pws,  Is  performed  in  flat-bottomed  boats  of  great  length 
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and  breadth^  which  are  warped  by  men,  or  towed  by  horsed* 
I  saw  at  Mantes  ten  horses^  in  two  ranks,  labouring  very 
hard,  atid  to  little  purpose ;  and  told  the  driver  that  he 
required  six  more.  '  'Tis  true/  said  he;  *  but  this  spring 
(1819)  there  has  been  no  dissolved  snow  nor  rain  to  fill  the 
river;  which  is  a  very  great  loss,  as  we  can  take  only  half 
a  cargo ;  therefore  we  cannot  afford  more  horses.' 

*'  From  this  short  notice  of  the  river  Seine  and  its  navi- 
gation, you  must  nesessarily  conclude  that  it  is  not  calcu- 
lated for  boats  to  be  driven  by  steam.  Yet  four  steam- 
vessels  have  been  built  for  the  purpose ;  two  of  which  are 
now  lying  at  Rouen,  and  two  at  Paris ;  but  they  are  all  for 
sale,  having  proved  a  most  imfortunate  speculation." 


On  Purifying  the  Water  of  the  River  Seine  at  Paris. 

An  extract  from  another  Letter  of  the  same  Correspon- 
dent contains  the  following  particulars  on  the  above  im- 
portant subject:— 

*'  There  is  a  patent  Institution,  in  this  city,  for  purifying, 
for  domestic  use,  the  water  of  the  Seine;  which  gives  con- 
stant employment  to  upwards  of  two  hundred  persons. 
The  water  is  pumped  into  vessels  about  twenty  feet  deep, 
and  as  many  in  width,  where  it  reposes  twelve  hours :  the 
clear  water  is  then  raised  into  another  vessel,  from  whence 
it  flows  into  long  and  shallow  cisterns;  in  the  sides  df  which 
a  great  number  of  sponge  filtres  are  placed,  and  the  sponges 
are  renewed  every  hour.  From  the  sponge  filtres  it  finds 
its  way  into  square  shallow  cisterns ;  each  of  which  has,  at 
the  bottom,  a  bed  of  clean  Fontainbleau  sand,  then  a  bed 
of  pounded  charcoal,  then  another  bed  of  clean  sand,  and, 
lastly,  at  top,  a  bed  of  coarse  river-sand  (these  last-men- 
tioned filtres  are  renewed  every  six  hours) ;  and  this  is 
the  last  operation  previous  to  its  distribution. 

"  They  seem  to  take  a  pleasure  in  shewing  the  whole  of 
these  respectable  works  to  strangers.  Four  horses  are 
constantly  at  the  pumps;  which  obliges  them  to  keep  twelve 
for  this  purpose.    I  asked  the  superintendant  .why  they 
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had  not  a  st^on-engiiie ?  *  The  proprietor/  he  said^  'had 
inquu*ed  the  cost  of  such  a  machine^  but  the  deamess  of 
fuel  forbade  its  use.'  " 


REWARDS 

Foted  hy  the  Society  for  the  Encouragement  ofArtSy  Manufacturetf 
and  Commerce^  in  the  present  Session, 

To  Mr.  E.  Richards,  of  Bethnal  Green;  for  his  Improve- 
ments on  Drawboys  and  Looms  for  Silk-weaving— the  sum 
of  Fifteen  Guineas. 

To  Mr.  J.  Hughes,  of  Bethnal  Green;  for  similar  Im- 
provements—*the  sum  of  Five  Guineas. 

To  Mr.  G.  Holditch,  of  Lynn,  Norfolk;  for  his  Method 
of  fixing  Life-beacons  on  Sandy  Shoals — ^the  Silver  Medal, 
and  Tien  Guineas. 

To  Mr.  W.  Gossage,  of  Chesterfield ;  for  a  cheap  Watch- 
Alarum — the  sum  of  Five  Guineas. 

To  Mr.  J.  Millikin,  Surgeons'  Instrument  Maker,  Strand ; 
for  an  improved  Sheathed  Bistoury — the  Silver  MedaL 

To  Mr.  J.  Watson,  Burlington  Arcade ;  for  his  new 
Method  of  teaching  Music  to  the  Blind — the  Vulcan  Silver 
Medal. 

To  Mr.  S.  Marshall,  of  Merton  Abbey ;  for  his  new 
Blocks  for  Calico  Printing— -the  sum  of  Fifteen  Guineas. 

To  Mr.  C»  Goodwin,  London  Wall ;  for  his  improved 
Bridle-bit— the  Silver  MedaL 

To  Mr.  John  Parry,  London;  for  manu&cturing  Plat  for 
Hats  from  Leghorn  Straw-^the  Silver  Medal. 

To  Mr.  W.  H.  Reveley,  London;  for  his  Communication 
oh  Tuscan  Mill-stones — ^the  Silver  MedaL 

To  Mr.  R.  Thom,  of  the  Rothsay  Cotton  Mills,  for  his 
Hydraulic  Apparatus — the  Silver  MedaL 

To  Captain  H.  Gordon,  Royal  Navy ;  for  converting  a 
Ship's  Boat  into  a  Life-boat — the  Vulcan  Silver  MedaL 

To  Messrs.  Cowley  and  Staines,  Winslow,  Bucks ;  for 
cultivating  the  White  Poppy,  and  extractmg  Opium  from 
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Ottineas. 

To  Mr.  R.  Pering,  Royal  Dock-yard^  Pl)rtii6ilfb$  km 
his  Wrought-iron  Carriage  for  Ships'  Guns — ^the  Vulcan 
Silver  Medal. 

To  J*  M'Artbur,  E*}. }  Ibi*  Importing  fine  Sheeplai 
Wool  from  New  South  Walea— die  Vreabm  of  th«  Gobi 
MedaL 

To  the  same ;  for  the  finest  Sample  of  Wool  from  New 
Sottth  Wales— the  Preifitititi  of  the  Gold  M^ddlL 

To  i.  Rame,  Eisq.  LoMidoU  $  for  itapatthig  Wool  htm 
Van  Dieman's  Land — the  Ceres  Silver  MedaL 

To  Mr.  W.  Meigh,  6f  Shrftmi,  ih  the  Statffbf daJihre  lot- 
teries ;  for  his  Glaze  foi*  comnrbn  Earthen-lvare*'-4h^  Re* 
Aiitnn  of  the  Gold  HeShii,  or  Tlih^  Gmnelill. 


LIST  OF  PAf  ENTS  POtt  JJeW  mVENtitO«rs, 

which  have  passed  the  Great  Sealy  since  Fehruary  23»  182da 

To  William  iSihikiffe  Cbefar&ne,  E^.  df  Sdibsefiei  Street 
VtftixAS^  Squjure,  in  the  eounty  of  Middldfex  ;  f(^  his  im- 
plfoveiliettto  Ih  the  Construefiotr  of  Lamps,  irhere Vf  ^y  «re 
rendered  capable  of  burning  Concrete  Oils,  Animal  Fal^add 
Other  nimibtr  Inflmttmabte  Substances^  Dated  Februaiy  SSy 
183S«*^To  be  specified  hi  mA  months 

To  StAxik  William  Bilckfe,  of  Matk  LMe,  in  the  <%  of 
London,  Merchant;  in  consequ^iiee  of  a  ecHnnfmni^tftiob 
mad^  to  him  bj*  John  Patkeif  Boyd,  of  Boston,  in  the 
United  State!^  of  Aifieric^;  f<>^  tMsatt  ittpirDTementi^  ilt 
MachiAerjr  for  flAapllfg  of  6ttCtlng  out  irregular  Poittss  in: 
Wood,  or  any  otfaef  Mat^rids  dt  Stibstancto,  which  iditait 
t/t  bebig  cut  by  Ctrttei^  of  T6ols  rcrtolving  with  a  Cii'cfular 
Motion,  whether  ^ncfa  motion  be  continuous^  ot  rtctptK^ 
eating.    Dated  March  IS,  18^.-^In  ttro  months. 

To  Joihit  Higglns,  6f  Furhatifi,  iri  the  ctotxrtty  Or  Middlesex, 
Esq.  ftft  eerCa^  huprovemetrts  upoli  the  Constmctioii.  of' 
Carriagesw    Datc^d  Mar^k  )^  1822.-^lii  sbc  dionths. 


T^CSharles  Y«^]^]of CmdxBPVfeiQ,  <3Itfs  Mann&etwpw^ 
Ssr  «  sew  mediod  :of  MaanfactmSng  Glue  from  Bones,  try 
awans  of  >Sta«iii.'  Dated  Mardi  ^,  183£ir-Tlii  itwo  months^ 
To  John  ThompsoQf  of  Kegent  Street,  Wedtmiimlei^ 
.and  of  the  IiondonSledL  WcaJks;  finr  certain  iMprovementft 
In  the  method  ^f  foaanmg  or  prefMuomg  ^Stecl,  fiu*  ibe  Ma- 
i^Vffactoise  of  Sprang  for  Oaiiriages^  but  principally  sp^- 
•cable  to  all  those  osaaUy  dcniMniBBted  Ooach-^pringtf. 
SMed  March  ^  IS^^'^n  two  montltt. 

T«o  John  Rnthyen^  of  tb»  CSttjr  «f  Edinbur^  ilhfinler; 
im  his  new  mediod  of  prociuang  a  Mechadtcal  Poweiu 
Dated  Maj!«h:2,  18@g.-^Iii  fonr  months. 

To  George  Stratton,  of  Hampstead  Road,  in  the  county 
of  Middlesex,  Engineer,  for  his  improved  Process  of  Con- 
isuming  Smoke.    Dated  March  2,  1822. — In  six  months. 

To  James  Gladstone,  of  Liverpool,  in  the  county  of  Lan-> 
oaster,  Ironmonger ;  for  a  Chain  of  a  new  and  unproved 
Construction.     Dated  March  12,  1822 — In  six  months. 

To  Robert  Bartlett  Bate,  of  No.  17,  Poultry,  in  the  city 
of  London,  Optician ;  for  certain  improvements  upon  Hy- 
drometers and  Saccharometers.  Dated  March  SI,  1822* 
—In  two  months. 

To  William  Etigene  Edward  Conwell,  of  Madras,  in  the 
East  Indies ;  but  now  residing  at  Ratcliff  Highway,  in  the 
parish  of  St.  George  in  the  East,  in  the  county  of  Middle- 
sex, Surgeon ;  for  his  improvement  in  the  Preparation  and 
Application  of  a  certain  Purgative  Vegetable  OiL  Dated 
March  SI,  1822. — In  six  months. 

To  Samuel  Robinson,  of  Leeds,  in  the  county  of  York, 
Cloth-Dresser ;  for  certain  improvements  on  a  Machine  for 
Shearing  and  Cropping  Woollen  Cloth.  Dated  March  21^ 
1822. — ^In  two  months. 

To  George  Stephenson,  of  Long  Benton,  in  the  county  of 
INTortbumberland,  Engineer ;  for  certain  improvements  in 
Steam  Engines.  Dated  March  SI,  18SS. — In  two  months. 
To  Richard  Summers  Harford,  of  Ebbw-Vale  Iron- 
Works,  in  the  parish  of  Aberystwith,  in  the  county  of 
Monmouth,  Ironmaster,    being  one  of  the  people  called 
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Quakers ;  for  his  improTement  in  the  Heating  Processes  in 
y  the  Manufacture  of  Bar^  Rod^  Sheet,  and  other  descrip^ 
tions  of  Malleable  Iron ;  whether  the  same  may  have  been 
previously  prepared  by  the  Puddling,  or  other  modes  of 
refining.    Dated  March  SI,  18^. — In  four  months. 

To  William  Church,  of  Nelson  Square,  in  the  county  of 
Surrey,  Gentleman;  for  his  improved  Apparatus  for  Printing. 
Dated  March  21, 1822.— In  six  months. 

To  Alexander  Clark,  of  Dron,  in  the  Parish  of  Lioucbars, 
jb  the  County  of  Fife,  North  Britain,  Esquire ;  for  his  im- 
provements in  the  Boilers  and  Condensers  of  Steam-En- 
gines.   Dated  March  21^  1822.— In  six  months. 


THE 
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hXn.— Specification  of  this  Patent  granted  to  James 
Smethurst,  of  Sti  Margarefs  Hill,  Southwark^  in  the 
County  of  Surrey,  Lafnp  Mamfacturer  and  Contractor^ 
and  Nicholas  PAtL,  bf  Villiers  Street,  Strand,  in  the 
County  of  Middlesex,  Mechanician;  for  tertain  Improve-' 
ments  applicable  tt)  Lamps  and  Reflectors.  —  Dated 
30 tk  Oct.  1802.  Term  expired.— [Concluded  from  p.  243* 

WITH  A  QUARTO  PLATE. 

Having  thus  described,  generally,  the  leaduig  objects  of 
our  improvements,  and  given  the  most  fiill  and  explicit  details 
respectmg  such  of  them  as  relate  to  the  construction  of  the 
lamps  themselves,  it  remains  for  us  to  shew  the  geometrical 
itxmstruction  of  the  forms  of  the  reflectors^  so  that  they  may 
answer  the  purpose  for  which  they  are  intended ;  to  wit^ 
that  of  so  reflecting,  diffusiflg.  and  distributing  such  rays 
of  the  light,  produced  from  the  flame  of  the  lamp,  as  would 
Otherwise  be  useless,  or  as  many  of  them  as  possible^  so  that 
the  surface,  or  extent  of  space  to  be  illuminated,  may  be  as 
uniformly  illuminated  as  may  be.  The  particular  mode  of 
effecting  this  depending,  of  course,  on  the  particular  form  and 
dimensions  of  every  such  Surface  or  extent  of  space  to  be 
iQuminated,  all  that  dan  be  done  is^  to  lay  down,  a^  perspicu-* 
ously  as  possible,  the  principles  on  which  the  reflectors  are 
formed  in  all  cases,  and  then  give  some  examples  of  the  ap- 
plication of  these  principles  in  the  most  ordinary  instances. 
Let  L,fig.  1,  in  the  annexed  drawing,  No.  VL,  on  Plate 
XVIIL,  represent  the  flame  of  the  lamp  ^,  A,  B  the  exteni 
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of  a  sur&ce  or  space  to  be  flfauninated  (which  we  are  in 
the  present  instance  supposing  to  be  a  horizontal  plane)  ; 
R,  Q  the  convenient  extent  or.  dimensions  of  a  reflector, 
which  may  be  applied  to  the  lamp  L^  so  as  to  intercept  those 
rays  of  light  which  would  otherwise  £dl  in  a  direction  in 
which  they  would  be  tiseless^  or  as  many  of  them,  as  may 
l^ ;  R  being  the  nearest,  and  Q  the  fiEurthest,  convenient 
distance  of  any  part  of  the  reflector  from  the  flame  of  the 
lamp  L. — Now,  according  to  the  principles  already  laid 
down,  those  irays  of  the  lamp  which  fall  on  R,  the  nearest 
point  of  die  reflector,  are  to  be  directed  to  B,  the  most 
distant  point  of  the  surface,  or  extent  of  space,  to  be  illu- 
nunafed ;  and  those  which  faU  on  Q,  the  farthest  point  of 
the  reflector,  are,  <hi  the  other  hand,  to  be  directed  to  A, 
the  nearest  point  of  the  surface,  or  extent  of  space,  to  be 
ilhiminated,  or  directly  under  the  lamp^  Draw,  Iherefore^ 
L  R,  and  L  Q,  and  R  B,  and  Q  A.  Now,  as  the  angles  of 
incidence  and  reflection  are  equal,  it  is  manifest,  that  if  we 
draw  trough  R  a  right  line,  p  q,  and  through  Q  another 
right  Hue  az^Bo  that  the  angle  L  Rp  may  be  equal  to  the 
angle  BR9,  and  the  angle  L  ga  equal  to  the  an^AQx^ 
the  said  right  lines  pq  and  az  will  be  tangents  to  the 
eurve  of  the  reflector,  at  the  respective  i)oints  R  and  Q. 
Praw,  therefore,  the  right  lines  p  q  and  a  sf,  in  this  manner 
accordingly ;  and  th^  directions  coinciding  with  those  of 
the  curve  of  the  reflector  at  those  points,  the  latter  ate  coin 
sequendy  given.  Now,  in  order  to  aseertdun  the  directi<m  of 
the  curve  of  the  reflector  at  a  convenient  number  of  interme- 
diate points  (as  for  instance,  four),  aild  be  thereby  eiMibled  to 
trace  the  proper  curve  through  those  points,  draw  as  many 
right  Hnes  L  8,  L  U,  L  W,  and  L  Y,  so  that  the  angles 
RLS,SLU,ULW,  WLY,  and  YLQ,  may  be  equal 
to  each  other,  or  so  that  the  whole  angle  R  Q  L  may  be 
divided  by  die  lines  L  S,  L  U,  L  W,  and  L  Y,  into  equal 
parts.  Divide  the  right  line  A  B,  into  equal  parts,  at  as 
many  intermediate  points  between  A  and  B  (as  in  the  pre* 
^nt  instance,  four),  C  D  E  and  F ;  and  draw  S  F,  U  E, 
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•  W  D»  and  Y  C.  Draw  also  the  right  lines  rs,  tu,  vw, 
and  X  y^  through  the  respective  points  S,  U,  W,  and  Y,  so 
that  the  angle  r  S  L  may  be  equal  to  the  angle  sST^  the 
4Migle  F  U  L  equal  to  Ihe  angle  v  U  £»,  the  angle  t;  W  L 
equal  to  the  angle  tuWJy,  and  the  angle  xYh  equal  to 
the  angle  y  Y  C ;  and  the  respective  right  lines»  rsttu^vw^ 
and  xy^  so  drawn,  will  respectively  ciuncide  with  the  re- 
quired curve  of  the  reflector  R  Q>  at  thoae  respective  in- 
termediate points,  S,  U|  W)  tod  Y,  through  which  the 
-vequired  curve  R  Q  may  be  acccnrdingly  easily  traced  by 
-hand.  If  we  ard  to  suppose  the  whole  surfisu^  or  extent 
of  space,  on  being  iUuminat^  to  be  circular,  Cff  equally  eX' 
tended  to  ^very  sidft  dt  the  lamp^  then  it  is  obvious  that 
the  reflector  must  be  of  d  figure  which  would  be  gisnerated 
l^y  the  revolution  of  the  curve  R  Q,  about  L  R  as  an  axis, 
as  in  the  case  of  the  circular  refleetor  Q,  fig»  1^  iiA  the  an- 
nexed drawing.  No.  IV.  If,  on  the  other  hand,  we  are  to 
suppose  that  the  space  to  be  illuminated  is  of  such  a  nature 
4hat  it  is  only  desirable  that  the  rays  should  be  reflected  in 
the  direction  or  towards  the  side  B  of  the  lamp,  then  the 
{nroper  foma  of  the  reflector  will  be  that  of  a  kind  of  hood 
or  bonnet,  formed  by  the  revolution  of  thd  curve  R  Q 
about  the  line  L  B  as  an  axis,  as  in  fig,  5^  in  tiie  drawing 
Now  III.  Having  thus  formed  a  pair  of  solid  patterns,  or 
-^es,  of  the  proper  fcfrot ;  to  wit,  one  for  ilie  exterior  or  con- 
vex surface^  and  tiie  other  for  the  interior  or  concave  sur- 
face of  the  reflectdr  f  they  are  to  be  struck  off  "w'UHi  a  proper 
fly  press,  in  such  manner  as  is  already  firequently  ^sed  for 
-reflectors  of  different  forms,  and  in  a  great  variety  of  ana"" 
logons  operations,  in  which  thin  plates  of  metal  (as  coffin- 
^^lates)  are  struck  into  convex,  concate,  or  embossed  or 
'enchased  forms.  In  the  said  annexed  drawing.  No.  VI., 
"Q,  Q,  fig.^,  represents  a  section  of  such  a  circular  reflector 
as  is  already  described  at  fig.  1^  No#II.,  and  fig.  1^  No.  lYt, 
^nd  which  is  here  supposed  to  be  applied  to  one  of  Smetburst 
and  Whitens  pateiit  lamps,  as  in  the  latter  of  tiiose  two  figures* 
4n  the  present  figure,  the  several  lines  marked  a,  a,  a^  &^. 
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represent  the  direct  rays  of  the  lamp  as  issuing  firom  Ite 
flame  A.  c,  Cf  c,  &c.  those  rays  of  the  lamp  which  ar^ 
incident  on  the  reflector,  Q^  Q ;  and  d,  d,  d,  &c.,  the 
course  or  direction  of  the  same  rays  after  reflection ;  fron^ 
which  it  will  be  seen,  that  those  which  are  incident  oi^ 
those  parts-  of  th^  reflector  which  are  nearest  to  the  flame 
are  rcfflecfted  to  the  greatest  distance,  and  vice  versd. 

Q,  Q,  fig.  3,  in  the  same  drawing,  represents  a  section 
of  a^nother  circular  reflector,  analogous  to  the  former,  but 
whidh  difiers  from  it  in  being  calculated  for  the  illumina- 
tion of  a  circular  space  of  limited  extent ;  so  that  the  di|k 
'  tance  to  which  it  reflects  the  most  distant  rays  is  also  limited, 
and  the  degree  of  illumination  on  such  limited  space  con- 
sequently increased* 

In  fig.  4,  in  the  said  drawing,  m  72^  971 1 9^  fft  2  n,  and  m  3  «^ 
represent  four  sections  of  difierent  reflectors  of  degrees  of 
curvattii^e^  according  to  the  extent. of  this  limitation. 

Q,  Q,  fig.  5,  in  the  same  drawing,  represents  a  section 
of  a  reflector,  which  is  so  constructed  as  to  reflect  the  rays 
nearly  perpendicularly,  but  rather  in  a  converging  direction; 
and  which  is  applicable  to  such  lamps  as  are  intended  to  be 
suspended  at  the  top  of  well-staircases,  or  in  similar  places. 
In  this  case,  no  glass  dome  or  chimney  is  absolutely  neces- 
'sary,^but  a  short  metal  chimney  F  is  applied  to  the  top  of 
the  reflector;  and  the  whole  is  suspended  by  a  curved 

B.  fig«  6,  in  the  saine  drawing  represents  a  convenient 
form  of  ^  reflector  for  a  carriage  lamp,  in  which  the  eentre 
of  the  illuminated  space  is  at  an  angle  of  depression  of 
aboilt  forty-five  degrees  from  the  lamp. 

It  will  appear,  from  what  has  been  before  stated,  that 
'  iiie  pfrincipks  hereinbefore  laid  down^  both  with  regard  to 
the  construction  of  the  lamps  themselves,  and  trith  re- 
spect to  the  forms  of  the  reflectors,  are  advantageously  ap- 
plicable in  an  infinite  variety  of  eases ;  and  we  feet  i^  right 
to  say,  that  it  is  these  pirinciples,  however  applicable,  that 
*we  conceive  ourselves  intitled  to  the  sole  and  exeltisive 
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^ppUcB&on  of^  for  the  term  mentioned  in  his  Majesty's  said 
Royal  Letters-Patent,  by  force  and  virtue  thereof,  and 
which  it  is  the  object  of  his  Majest/s  said  Royal  Letters- 
Patent  to  secure  and  defend. 


LXIIL— 0«  the  Microscope.    By  the  Editor. 

The  Microscope  having  always  been  a  favourite  instru- 
ment with  the  Editor ;  and  being  now,  AS  it  well  deserves 
to  be,  in  more  universal  recjuest  than  ever ;  he  believes  it 
will  prove  acceptable  to  the  readers  of  this  work  to 
publish  a  series  pf  Pq,pers  on  various  useful  improvements 
on  that  instrument,  and  the  apparatus  belonging  to  it^ 
which  have  been  invented  by  himself  ajid  others. 

■  ON  AN  IMPROVED  MICROSCOPIC  CABINET,  AND  APPARATUS**! 

The  Editor  became  possessed  of  this  cabinet  several 
years  since;  and  having  never  met  with  any  other  like  it, 
in  the  course  of  his  long  experience,  he  believes  it  must 
have  been  contrived  by,  and  constructed  for,  its  original 
possessor. 

It  is  made  of  hard  Jamaica  mahogany,  neatly  framed 
together;  and  is  only  four  inches  high,  four  inches  long^ 
and  three  inches  and  seveurci^ths  wide,  with  neat  mould-r 
ings  aroimd  its  top  and  bottom.     The  front  is  made  tQ 
draw  up;    and  exposes  to  view  five  drawers,  the  three 
uppermost  being  nearly  half  an  inch  deep,  and  the  othei^ 
two  a  little  more  than  three-quarters.    Each  of  the  two  top 
drawers  contain  thirty-six  slender  pieces  of  box-wood,  one 
inch  in  length,  one-eighth  of  an  inch  broad,  and  one-twelfth 
pf  an  inch  thick;   painted  on  their  upper  surfaces  with 
different  colours:  their  intention  is,  to  have  small  opake 
objects  cemented  upon  them,  and  to  be  thus  conveniently  held 
in  the  plyers,  so  as  to  place  the  objects  upon  them  in  every  pos- 
sible situation  for  being  viewed  with  the  utmost  facility  and 
advantage.     Some  of  these  pieces  are  made  a  litde  broader 
in  the  middle;  and  others  have  also  a  small  circular  blocl^' 
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of  wood,  a  quartet  of  an  idch  in  diaaietier,  and  one-ei^thr 
of  an  kich  in  thickhesk,  glued  <m  the  eentre  of  each;  a  gap 
being  made  id  the  back  of  each  block  one-twelfth  of  aa 
inch  deep,  to  let  the  slip  of  wood  into  it:  these  blocks  aiH 
also  painted  of  different  colours.  The  larger  sur&ces  are 
for  the  purpose  of  receiving  opake  objects  of  a  rather 
greater  lAte  than  Ae  others ;  and  yet  they  are  suflSciently 
small  to  be  easily  managed,  like  die  others,  in  the  plyers.  ; 
The  advantage  of  these  small  and  easSy  manageable 
slips,  with  their  objects  mounted  upon  them,  in  preference 
to  the  wooden  sliders  with  round  cavities  made  in  tihem  to 
hold  the  objects,  now  in  common  use,  must  be  evident;  and 
particulfurly  in  the  abundance  of  light  they  sufibr  to  pass 
by  them,  from  the  illuminating  mirror  below,  to  the  silver 
concave  speculum  above,  from  whence  it  is  reflected  upon 
the  objects:  whereas,  in  the  wooden  sliders,  the  greater 
part  of  the  light  from  the  illuminating  mirror  must  inevi- 
tably be  cut  o£ 

The  small  box-wood  slips  in  each  drawer  are  regularly 
numbered,  from  1  to  86;  and  they  are  retained  in  their 
places  in  the  drawers  by  means  of  four  thin  mahogany  slipsf^ 
each  one-twelfth  of  an  inch  tbicki  being  glued  to  tibe  bottom 
of  each  drawer;  the  two  outermoitt  slips  having  twelve  gapci 
made  on  their  inner  edges;  and  the  two  middle  ones,  a 
similar  pmnber  on  both  sides.  Into  Aese  gapf  the  ends 
of  the  box  slips  are  received;  and  they  are  retained  ii^ 
their  situations  by  two  additional  mahogany  slips  bdng 
glued  above  t^e  outermost  gaps,  under  which  one  end  of 
each  slip  in  the  outer  rows  is  placed;  and  by  two  loose 
mahogany  bars,  which  fit  into  angular  gaps  made  in  the 
fronts  and  baqks  of  the  drawers  to  receive  them;  and  the 
bottoms  of  which  bars  cover  the  ends  of  the  middle  row  of 
slips,  and  also  the  othe^  ends  of  the  two  outermost  rows: 
and  thus  the  whole  are  effectually  secured  from  being 
displaced. 

,  The  third  drawer  in  this  cabinet  holds  forty-eight  ivory 
J9]i4er8>  with  four  cells  in  eadi,  ^tted  up  with  talcs  for 
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.traiisparent  objects,  as  usual;  excepting,  that  the  bottoms 
of  die  cells  are  made  as  tfain  as  possible,  so  that  die  talcs 
iare  placed,  as  nearly  as  may  be,  even  with  the  surfiuae  of 
the  ivory,  in  (xrder  to  enable  the  objects  held  within  thevi 
to  be  viewed  with  highly  magnifying  pcfWers.  Each  sUder 
is  also  numbered  on  botb  its  edges,  near  one  end ;  so  that 
let  it  lie  with  either  edge  upwards,  die  number  of  tbe 
■slider  is  visible.  These  sliders  are  wdU  suited  to  die  usual 
.description  of  microscopes;  but,  for  single  microscopes, 
having  lenses  of  &e  fiftiedi  of  an  inch  fbcos,  (si|((^  as  <9ie 
made  by  the  late  Mr.  5*  Yarley,  in  die, Editor's  possession,) 
they  are  totally  useless.  It  will,  however,  be  die  study  of  the 
Editor  hereafter  to  describe  a  method  invented  by  himself, 
^whereby  objects  can  be  momited  in  such  a  manner  as  to  be 
jreadily  managed,  even  ynder  silch  hi^  magnifying  powers. 

The  fourth  drawer  contains  a  number  of  thin  glass  tubes, 
•of  different  diameters^  frcnn  one-eighth  to  tfaree-eighdis  of 
axi  inch,  and  three  inches  and  a  quarter  long;  both  end^s 
of  diem  bdoig  fitted  widi  corks,  through  which  pass  short 
^capillary  tubes  of  glass:  die  intept  of  which  is,  no  doubt, 
to  hold  small  living  objects,  so  as .  to  view  them  in  tbe 
microscope  widi  great  convenience. 

liasdy,  the  fifth  drawer  is  fitted  up  with  sevei:^  useful 
contrivances;  viz.  two  smaU  glas^  ^istems,  eadi  being 
one  inch  in  diameter,  and  half  an  hicb  in  depdi;  tfiese 
are  made  by  cementing  a  flat  circular  plate  of  glass  to  a 
portion  of  a  glass  tube,  ground  truly  i^  on  its  ipdges:-^ 
also,  another  small  cistern  or  trpiighf  ooe  inchj  and  a 
half  long,  half  an  inch  wide,  and  a  little  more  than  five- 
eighths  of  an  inch  deep.  This  cistern  is  made  of  a  brass 
plate,  grooved  along  each  side,  and  its  ends  turned  up  at 
right-angles:  into  diese  grpoves,  slips  of  jdc^-glass  are 
.cemented;  so  that  die  sides  oply  of  diis  cistern  are  trans- 
parent; and  small  animals  swimming  in  water  contained 
therein  may  be  viewed  by  the  microscope,  with  a  small 
magnifying  power,  to  great  advantage;  as  also  in  die  two 
glass  cylindrical  cisterns  before  described.  ^ 
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This  drawer  likewise  contains  two  slips  of  plate-gburt, 
each  two  inches  and  five-eighths  long,  and  five-eighths  wide; 
and  also  two  others  of  the  same  size:  but  the  one  i^  of  a 
green,  and  the  other  of  a  purple  colour,  in  order  the  better 
to  view  objects  hyK  contrast  of  colour. 

It  also  contains  the  usual  supply  of  extra  talcs  in  neat 
ivory  boxes,  spare  brass  rings,  &a  And  tbe^ditor 
beUeves,  that  if  such  an  ingenious  combinatiolk  of  iiseful 
articles  were  now  to  be  made,  and  exposed  for  sale  in  the 
ppticians*  shops,  it  would  readily  find  purchasers. 

,     ON  Alf   IMPROVED   SLIDER,   FOR  VpWING  ANIMALCULES.. 

IN  WATER. 

For  the  original  idea  of  this  usefiil  contrivance,  the 
Editor  is  indebted  to  Mr.  Bottrell.  He  has  however  con- 
siderably lessened  the  difficulty  of  constructing  it.  It  was, 
as  originally  made,  formed  of  three  slips  of  window-^lass  t/f 
equal  size,  cemented  together  with  common  glazier's  putty. 
A  semicircular  piece  was  cut  out  of  the  side  of  one  of  the 
pieces,  near  its  middle,  with  a  glazier's  diamond,  previous 
to  cementing  the  others  on  each  side  of  it;  and  into  the  gap 
thus  formed,  water,  containing  the  animalcules,  being  put, 
is  retained  therein  by  the  capillary  attraction  of  the  two 
sides  of  the  slider;  and  can  thus  be  placed  under  the 
microscope,  even  in  a  horizontal  position,  and  viewed  with 
great  convenience. 

The  Editor  has,  as  above  mentioned,  lessened  the  trouble 
of  making  this  useful  sUder,  by  substituting,  in  place  of  the 
middle  glass  slip,  onp  made  of  card  or  paste-board,  of  the 
same  shape ;  this  must  be  coated  on  both  sides,  as  well  asi 
on  its  edges,  with  any  resinous  or  other  cement  which  will 
resist  water;  and  whilst  the  cement  is  in  a  melted  state, 
must  be  applied  between  the  two  glass  slips,  previously 
heated,  which  it  will  thus  cement  firmly  together. 

It  will  be  unnecessary  to  dwell  at  much  length  upon  the 
great  advantages  of  this  sUder;  as  it  must  be  obvious  that 
ive  can  thus  render  water,  and  whatever  an^nalcules  &c.  k 
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Inay  contain,  perfectly  manageable  under  the  microscope: 

and,  besides,  it  giyes  to  the  upper  surface  of  the  fluid  a  perfect 

flatness,  as  well  as  to  that  of  the  loiter  one;  neither  of 

which  can  be  obtained  in  the  usual  manner  of  placing 

water  under  the  microscope  in  concave  discs  of  glass,  ancl 

thus  making  both  its  surfaces  convex.    Water^  holding 

animalcules  in  it,  can  also  be  thus  Very  conveniently  placed 

in  the  solar  microscope,  and  the  animalcules  viewed  tp 

great  advantage. 

\To  le  continued.'] 


liXIV. — On  a  Factitious  Silvering  or  Gilding,  used  in  IndiOf 
By  John  Rqbison^  Esq.  ^.iL  S.  jE.* 

The  Moochees  and  Nuqquashes  of  India,  who  are  the 
makers  and  painters  of  a  variety  of  objects  whose  purposfes 
require  ability  to  stand  the  effects  of  the  weather,  use  an 
application,  in  ornamenting  their  work,  which,  in  appearance, 
nearly  equals  gilding,  and  costs  little  more  than  common 
paint.  It  appears  to  me  that  this  application  might  be 
useful,  in  some  cases,  in  this  country;  particularly  in  chain- 
bridges,  and  other  wjorks  where  iron  of  a  smooth  surface  is 
exposed  to  the  atmosphere. — I  use  the  freedom,  therefore, 
of  troubling  you  with  what  I  recollect  on  the  subject. 

In  preparing  the  factitious  silvering  or  gilding  in  the 
small  way,  a  quantity  of  pure  tin  is  melted,  and  poured 
into  a  joint  of  bamboo,  (perhaps  a  foot  Iqng,  and  two  or 
three  inches  in  diameter,)  close  at  both  ends,  except  the 
perforation  at  which  the  tin  is  poured  in,  which  is  instantly 
plugged  up.  The  bamboo  is  then  violently  shaken,  which, 
if  well  managed,  soon  makes  the  metal  assume  the  form 
of  a  very  Jine  grey  powder:  this  being  sifted,  to  separate 
any  coarse  particles,  is  mixed  up  in  thin  melted  glue,  and, 
if  I  recollect  right,  is  levigated  on  a  stone  with  a  muller. 
The  result  is  poured  into  dishes  (commonly  cocoa  nut- 
shells) to  settle,  and  the  superfluous  moisture  poured  q£ 

.'  *  From  No.  XII.  ^f  the  ]g^diiibui|(h  Philosophical  Journal,  for  April 
last. 
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When  to  be  applied,  it  should  be  of  tiie  conrittenoB  of 
thin  eream;  and  is  laid  on  with  a  soft  brash,  like  ordinary 
paint  When  dry,  it  appears  like  a  coat  of  conunon  grey 
water-colour.  Tliis  is  gone  over  with  an  agate^bomisher, 
and  then  forms  a  surface  of  polished  tin;  a  coating  of  white 
or  coloured  roghun  (oil-varnish)  being  immediately  laid 
over  it,  according  as  it  may  be  intended  to  imitate  silvering 
or  gilding. 

I  have  had  tent-poles,  travelling  tranks^  baskets  covered 
with  painted  leather,  and  other  articles,  in  constant  wear 
and  tear  for  years ;  in  which,  from  its  cheapness,  this  mode 
of  ornamenting  had  been  very  liberally  applied;  and  have 
often  had  occasion  to  remark  the  power  which  it  appeared 
to  have  of  resisting  the  effects  of  the  weather. 

On  a  first  trial,  some  difficulty  of  manipulation  may  be 
£>und,  In  bringing  the  tin  to  a  sufficiently  impalpable 
powder,  and  also  in  hitting  the  proper  quantity  of  glue  to 
be  put  in.  If  the  size  be  too  strong,  the  agate  has  no 
effect;  and  if  too  weak,  the  tin  crumbles  .off  under  the 
burnisher.  A  very  Uttle  practice  will  mak^  the  jurocess 
exceedingly  easy.        

We  have  extracted  the  above  article  from  the  Edinburgh 
Philosophical  Journal,  with  a  view  of  diffusing  this  usefid 
process  more  extensively  in  this  country ;  and  also  to  point 
out  the  application  of  the  granulated  tin  to  the  silvering 
and  gilding  of  leather,  in  place  of  leaf -silvery  and  then 
varnishing  it  with  a  white  or  yellow  lacker. 

The  granulating  qf  tin  or  lead  in  this  country  is  gene- 
rally  performed  in  a  wooden  box,  made  to  shut  closely^ 
and  previously  rubbed  over  on  its  inside  with  chalk,  to 
prevent  the  metals  from  adhering  to  the  wood;  and  we 
apprehend,  that,  if  the  powdered  tin  be  finely  searced 
jpreviously  to  mixing  it  with  the  size,  there  will  be  no 
occasion  for  the  levigation  mentioned  by  Mr.  Robison. 

We  have  repeatedly  seen  iron  articles  from  India  orna- 
mented in  the  above  manuer,  such  as  the  hilts  or  handles 
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of  sabres^  the  fiirmttire  ^  Aeir  sheatiiB^  fisc.;  iiut  Ead 

always  supposed  them  to  have  been  coated  with  thiy  by 
dipping  diem  into  the  fused  metals  in  the  manner  comoKmly 
practised  in  this  country;  and  which,  for  articles  small: 
enough  to  be  treated  in  this  way,  is  a  very  useful  process, 
on  account  of  the  close  adhesion  of  the  tin  to  the  iron. 

We  very  much  doubt,  however,  Ae  applicability  of  this 
Indian  process  to  the  purpose  indicated  by  Mrt  Robisoiv 
viz.  the  ornamenting  and  preserving  the  u-on-work  of  chain- 
bridges,  on  account  of  the  great  expense,  labour,  and 
diBSculty  of  burnishing  large  surfiiees:  but  for  works  of  a 
mmilar  nature  to  those  it  is  applied  to  in  India,  it  is  no 
doubt  exceedingly  well  adapted,  and  may  possibly  lead  to 
great  improvements  in  ornamenting  such  works  in  thia 
country*' — See  the  following  article. 


LXV.— 0»  Gold^oloured  Famishes  or  Lackers;  and  on  De^ 
t  phlegmating  Alcohol  for  Varnishes.  By  the  late  William 
Lewis,  M.  D.  and  F.  R.  S.  * 

Silver,  coated  with  a  transparent  gold-coloured  vamishji 
is  made  to  resemble  gold  so  exactly,  as  wholly  to  supply 
the  place  of  gold  in  some  of  the  works  called  gilt  The 
basis  of.  the  varmsh,  or  what  gives  adhesiveness  and  glossi- 
ness to  the  colouring  matter,  is  a  solution  of  lac  made  in 
spirit  of  wine. 

Lac,  or  lacca,  is  a  substance  collected  by  certain  insects 
in  the  East  Indies:  it  is  found  incrustated  on  sticks  or 
branches  of  trees,  in  brittle  masses  of  a  dark^red  colour, 
which,  being  reduced  into  small  grains,  and  freed  from 
part  of  the  colouring-matter  by  infusion  in  water,  are  sold 
under  the  name  of  seed4ac.  It  is  in  this  state  that  the  lac 
is  to  be  used  for  varnishes :   what  is  called  shell-lac,  or  the 

*  From  his  Commercium  PhUosophicO'Technicum^  pp.  223  and  624. 
^his  valuable  article  throws  additional  light  on  the  preceding  one ;  and 
Also  fUmishes  the  necessary  Tarnish  fbr  the  ftctitioiis  gilding,  and  other 
ivrposes.-— Editoe. 
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gnuns  fbimed  into  plates  by  melting  them  in  boiHng  water,* 
does  not  answer  so  well. 

The  spirit  must  be  highly  rectified}  or  freed  from  any 
admixture  of  water;  for  otherwise  it  will  not  dissolye  the 
lac.  The  most  convenient  and  expeditious  way  of  prepar- 
ing the  spirit  for  this  intention,  is,  by  adding  some  dry 
potash,  or  other  fixed  alkaline  salt:  the  salt  imbibes,  and 
dissolves  in,  the  watery  part  of  the  spirit,  and  forms  there-? 
with  a  distinct  fluid  at  the  bottom,  from  which  the  spirituous 
part  on  the  top  may  be  poured  off.  More  or  less  of  the 
salt  will  be  required,  according  as  the  spirit  is  more  or  less 
phlegmatic :  if  the  first  quantity,  after  standing  for  some 
hours  and  occasionally  shaking  the  vessel,  wholly  dissolves, 
more  must  be  added,  and  the  agitation  renewed. 

The  spirit  being  thus  dephlegmated, ,  some  seed-lac,' 
reduced  into  fine  powder,  is  added  to  it,  in  the  proportion 
of  about  three  ounces  to  a  pint:  the  vessel  being  set  in  a 
moderate  warmth  for  twenty-four  hours  and  frequently 
shaken,  a  part  of  the  lac  dissolves ;  and  the  spirit,  now 
tinged  of  a  reddish  brown  colour,  is  strained  off  from  the 
undissolved  part,  and  set  by  for  a  day  or  two  to  settle. 
Th^  digestion  should  be  performed  in  a  wide-mouthed 
vessel,  covered  so  as  to  prevent  the  exhalation  of  the  spirit 
The  undissolved  lao  softens  into  a  viscous  mass,  so  as 
scarcely  to  be  got  out  through  a  narrow  aperture. 

In  different  portions  of  the  foregoing  solution,  poured 
off  clear  after  the  straining  and  settling,  some  gamboge  and 
anotta  are  dissolved  separately.  Gamboge  is  a  yellow 
juice  issuing  from  certain  trees  in  the  East  Indies,  and 
exsiccated  into  masses  by  the  sun's  heat  Anotta  is  artifi* 
cially  prepared  from  the  red  skins  of  the  seeds  of  an 
American  tree,  by  steeping  and  agitating  the  seeds  with 
water  till  their  colouring  matter  is  transferred  into  the 
liquor:  on  boiling  the  strained  liquor,  the  colouring  matter 
is  said  to  be  thrown  up  to  the  sur&ce,in  formof  scum,  which 
is  afterwards  exsiccated  by  itself,  and  formed  into  masses  j 
which,  as  brought  to  us,  are  moderately  hard  and  dry,  of  a 
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brcTwn  colour  on  the  outside^  and  a  dull  red  ii^ithin.  Both 
these  substances  dissolve  very  readily  in  the  spirit:  'the 
gamboge  communicates  a  high  yellow  colour,  and  the  anotta 
a  deep  reddish  yellow.  The  solution  of  the  gamboge  is 
mixed  with  about  half  its  quantity  of  that  of  the  anotta, 
and  a  trial  made  of  the  mixture  on  some  silver  leaf:  if  the 
colour  inclines  too  much  to  the  yellow  or  the  red,  more  of 
the  one  or  the  other  liquor  is  added,  till  the  true  golden 
colour  is  obtained.  There  are  sundry  other  materials,  from 
a  due  mixture  of  which  a  like  colour  may  be  produced ; 
as  turmeric,  saffron,  dragon's-blood,  &c. 

The  silver  leaf  being  fixed  on  the  subject,  in  the  same 
jnanner  as  gold  leaf,  by  the  interposition  of  proper  glutiy 
nous  matters,  the  varnish  is  spread  upon  the  piece  with  a 
brush  or  pencils  The  first  coat  being  dry,  the  piece  is 
again  and  again  washed  over  with  the  variiish,  till  the 
colour  appears  sufficiently  deep. 

What  is  called  gilt  leather,  and  many  picture-frames, 
}iave  no  other  than  this  counterfeit  gilding.  Washing  them 
with  a  li|^  rectified  spirit  of  wine  affords  a  proof  of  this; 
the  spirit  dissolving  the  varnish,  and  leaving  the  silver  leaf 
of  its  own  whiteness. 

For  plain  frames,  thick  tin-foil  may  be  used  instead  of 
43ilver^  The  tin  leaf,  fixed  on  the  piece  with  glue,  is  to  be 
burnished,  then  polished  with  emery  and  a  fine  Unen  cloth, 
and  afterwards  with  putty  applied  in  the  same  manner: 
being  then  lackered  over  with  the  varnish  five  or  six  times, 
jt  looks  nearly  like  burnished  gold. 

The  same  varnish,  made  with  a  less  proportion  of  the 
colouring  materials,  is  applied  also  on  works  of  brass; 
both  for  heightening  the  colour  of  the  metal  to  a  resem- 
blance with  that  of  gold,  and  for  preserving  it  from  being 
tarnished  or  corroded  by  the  air; 

The  composition  of  a  gold-coloured  varnish,  used  by  the 
English  artists  for  brass  and  silver,  was  communicated  to 
some  of  the  French  Academicians  in  1720,  by  Mr.  Scarlet, 
and  in  1738,  by  Mr.  Graham;   and  has  been  published  m 
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Ae  Tolume  of  the  French  Memoirs  for  1761 «  I'hougli  t 
do  not  apprehend  that  this  varnish  is  anyways  superior  to 
that  above  described,  I  shall  here  insert  it  for  the  satisfac* 
lion  of  the  reader.  *'  Take  two  ounces  of  giim-lac,  two 
ounces  of  yellow  amber,  forty  grains  of  dragon's-blood  m 
tears,  half-a-dram  of  saffron,  and  forty  ounces  of  good 
spirit  of  wine :  infuse  and  digest  in  the  usual  manner,  and 
then  strain  through  a  linen  cloth.  The  piece  to  be 
vamisfaed  must  be  heated  before  the  liquid  is  applied :  it 
ireceives  from  the  varnish  a  gold  colour,  little  different 
from  that  of  the  mercurial  gilding,  and  may  be  cleaned, 
when  sullied,  with  warm  water."  It  may  be  presmned  that 
Ae  amber  is  of  no  great  use  in  the  composition ;  this  con- 
crete being  very  sparingly  dissolved  by  the  spirit. " 

As  the  spirit  for  varnishes  ought  to  be  freed  from  ks 
pMegm  or  watery  part^  and  as  this  is  most  conrenientfy 
effected  by  means  of  fixed  alkaline  salts,  I  accordingly 
directed  the  spirit  to  be  shaken  with  so  much  alkali  i^ 
should  be  sufficient  to  imbibe  the  phlegm.  In  Meyer^s 
very  ingenious  German  treatise  on  quicklime,  pflMished  in 
1764,  it  is  observed,  that  spirit  rectified  with  these  salts  is 
unfit  for  varnishes,  particularly  for  such  as  are  to  be 
applied  on  gilt  works;  the  spirit  taking  up  a  part  of  the 
salt,  which  darkens  the  colour,  and  prevents  the  speedy 
drying  of  the  varnish.  This  observation  seems  to  relate 
to  spirits  that  have  been  dephlegmated,  not  i^imply  by 
suffering  them  to  stand  sonle  hours  on  the  alkali  in  the 
cold  and  occasionally  shaking  the  vessel,  but  by  the  appli>- 
"cation  of  a  considerable  heat;  in  which  kst  case  the  spirit 
is  known  to  take  up  a  small  portion  of  the  alkaline  salt 
•If,  however,  the  spirit  should  in  either  way  have  received 
an  alkaline  impregnation,  it  may  easily  be  purified  by 
means  of  a  little  alum  well  dried  and  powdered;  the  alkaK 
being  absorbed  by  the  acid  of  the  alum,  and  fortning 
therewith  a  compound  not  combinable  with  vinous  spirits. 
€ome  persons,  when  a  perfectly  pure  spirit  is  required^  first 
dephlegmate  it  with  alkaline  salts,  and  afterwards  purify  ft 
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from  such  part  of  the  alkali  as  remains  in  it,  by  a  fresh 
distillation  from  a  quantity  of  alum:  perhaps  simple  infu-* 
sion,  and  agitation  with  the  alum,  would  be  as  efkctual,  at 
least  for  the  purpose  of  making  vamisheSj  as  the  more 
troublesome  process  of  distillation. 


LXVI- — Hints  on  Gardening.    By  the  Editor. 

IMPROVEMENT  IN  CROWN-ORAFTINa 

In  grafting  in  the  rind,  or  crown-grafting,  the  scion,  as  is 
well  known,  is  inserted  between  the  bark  and  the  wood  of 
the  stock ;  the  wood  of  the  scion  being  in  contact  with  that 
of  Ihe  stock,  and  the  bark  of  it  with  the  bark  of  the  stock ; 
which  is  certainly  the  most  natural  method  of  grafiing.  It 
is  not  common,  howeveri  to  take  the  following  precaution, 
which  very  considerably  promotes  the  success  of  the  ope« 
ration;  yiz.  to  remove  the  outer  bark  of  the  scion,  previous  to 
inserting  it ;  being  careful,  at  the  same  time,  not  to  wound 
the  soft,  inner,  green  bark. 

.  This  mode  was  communicated  to  the  Editor  many  years 
since,  as  being  practiced  in  Kent ;  but  not  having  ever  seen 
it  published  in  any  of  the  Works  on  Gardening,  and  being 
convinced,  by  experience,  of  the  great  utility  of  it,  he 
thinks  it  highly  desirable  to  make  it  better  known. 

The  Editor  grafted  a  variety  of  apple-stocks  with  scions 
of  the  Ribstone  Pippin,  putting  only  two  into  each  stock, 
on  opposite  sides  of  it ;  being  careful  not  to  burst  the  bark, 
4nd  also  rounding  a  little  the  top  of  the  stock :  these  all 
took,  without  even  one  exception,  and  in  a  httle  time  grew 
•Ver  the  top  of  the  stocks,  so  as  to  render  it  difficult  to 
perceive  where  they  had  been  grafted ;  and  one,  in  par-> 
ticular,  produced,  a  fine  bunch  of  blossoms,  the  same 
spring  it  was  grafted,  notwithstanding  it  had  been  lying  all 
winter  buried  half-way  in  earth ;  a  clear  proof  of  the  eij^cel- 
fence  of  the  method. 
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IMPROVED  MODE  OF  PIPING  CARNATIONS^  PINKS^  &C» 

This  improvement  consists  in  leaving  the  pipings,  after 
carefully  taking  them  from  the  parent  plants,  one  joint  at 
least  longer  than  usual;  cutting  them,  for  instance^  to  threes 
four,  or  five  joints,  according  to  their  strength ;  and  then 
making  two  cross-cuts  from  the  bottom  of  the  lowest  joint  to 
the  joint  above.  They  must  then  be  properly  trimmed,  andi 
laid  to  dry  for  a  few  hours,  to  heal  their  wounds ;  after 
which,  they  should  lie  in  Water  all  night,  and  then  be 
plunged  to  a  proper  depth  in  the  soil,  and  covered  dose 
from  the  external  air  with  a  hand-glass  or  glass-beH,  the 
rim  of  which  should  be  thrust  into  the  soil.  The  pot  or 
box  containing  them  should  then  be  placed  in  a  hot-bed  of 
a  moderate  heat ;  and  the  soil  should  be  kept  moist,  by 
pouring  water  around  the  outside  of  the  glass:  they  should 
also  be  shaded  from  the  sun,  from  ten  o'clock  in  the  morn- 
ing till  three  o'clock  in  the  afternoon,  fbr  the  space  of  a 
week  or  nine  days;  after  which  time,  they  should  gradually 
be  inured  to  the  open  air ;  and,  when  any  of  them  have 
taken  root,  they  should  be  taken  out,  and  planted  in  pots 
or  borders,  as  usual. 

The  Editor  is  indebted  for  this  improvement  to  the  late 
Mr.  Luke  Pope,  a  well-known  florist,-  then  residing  near 
Birmingham^ 

DARWIN  ON  PIPING  SLIPS  OR  CUTTINGS  OF  PLANTS. 

The  following  remarks  on  the  process  of  Piping  are  ex>^ 
tracted  from  the  Phytologia  of  the  late  justly-celebrated 
Dr.  Darwin,  p.  150. 

'^  The  slips,  or  cuttings  of  plants,  by  being  planted  inr 
the  earth,  become  plants  exactly  similar  to  their  parents. 
A  small  glass  inverted  over  these  buds^  when  set  in  the 
earth,  contributes  to  insure  their  growth,  by  preventing  toa 
great  an  exhalation ;  otherwise  they  are  liable  to  perspire 
more  than  they  can  absorb,  before  they  have  acquired. 
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toots :  this  the  gardeners  call  **  piping  a  slip,"  or  a  cutting  of 
a  plant. 

"  In  this  situation,  a  greater  heat  may  be  given  them,  as 
in  hot-houses,  without  increasing  their  quantity  of  perspira- 
tion, which  ceases  as  soon  as  the  glass  is  saturated  with 
moisture;  and  the  increase  of  heat  contributes  much  to  the 
protrusion  of  their  roots  and  new  buds,  as  they  can  at  the 
same  time  beir  to  be  supplied  with  a  greater  quantity  of 
moisture.'* 

Salisbury's  improvement  on  the  above  process. 

To  this  we  shall  also  add  a  further  improvement,  made 
by  Mr.  William  Salisbury  of  Brompton,  in  order  to  cause 
fresh  shoots  and  roots  to  be  qukkly  formed  in  some  young 
apple-trees,  which  had  lain  for  many  months  inclosed  in  a 
box  closely  packed  up  with  the  sphagnum  palustre  or  white 
bog-moss,  to  prove  its  superior  powers  of  preserving  life  in 
vegetables,  to  the  satisfaction  of  the  Society  of  Arts,  &c, 
who  had  rewarded  him  for  this  valuable  discovery,  as  ap* 
plied  by  him  to  the  importation  and  exportation  of  living 
vegetables. 

He  planted  the  trees  in  pots,  covered  them  with  bell- 
glasses,  and  inserted  the  edges  of  the  glasses  into  rims  or 
borders  of  ham  or  clay,  closely  Jilted  also  to  the  edges  of  the 
pots;  and  thus  still  more  effectually  inclosed  them  from  the 
entrance  of  th^  external  air. 

[To  he  continued^ 


LXVIL — On  the  Cultivation  of  the  Water-Cress,  for  the 
London  Markets.    By  Mr.  William  Bradbery.* 

Dear  Sir, 
I  LATELY  found   that  the  Water-Cress  is   grown  in  tliis 
neighbourhood,  by  Mr.  Bradbery,  for  the  purpose  of  sup- 

•  From  VoL  IV.  of  the  London  Horticultural  Society's  Transactions, 
communicated  to  the  Secretary  in  a  Letter  firom  Hekey  B£LLEvd£n 
Ker,  Esq.  F.It.S.  &c. 

VOL.  I.  Z 
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plying  the  London  markets :  and  as  I  believe  no  accouni 
of  the  mode  of  culture  has  been  yet  published,  I  have  made 
inquiries  of  Mr.  Bradbery,  who,  with  the  greatest  will- 
ingness, furnished  me  with  the  information  which  I  now 
send  to  you. 

Mr.  Bradbery  fiifst  began  to  cultivate  the  Wate^Cresa 
in  February  1808,  at  Northfleet  Spring  Head,!  near 
Gravesend.  For  this  purpose,  he  procured  groung  plants, 
and  placed  them,  with  a  small  proportion  of  the  wet  earth 
in  which  they  grew,  in  shallow  running  water :  tl^e  plants 
soon  formed  large  tufts,  and  rapidly  spread  over  the  water ; 
and  he  gathered  the  cress  regularly  for  the  London 
markets. 

Mr.  Bradbery  conceives  that  there  are  three  sort^'  of 
this  vegetable :  the  first  he  calls  the  Green-leaved ;  the 
second,  the  Small  Brown-leaved;  and  the  third,  the  Large 
Brown-leaved,  The  three  sorts  he  considers  to  be  the  same 
in  taste:  although  the  large  brown-leaved  sort  is,  from  itjs 
appearance,  preferred  in  the  market,  and  indeed  I  should 
suppose  also  from  there  being  a  lesser  proportion  of  stalk 
to  the  leaf.  They  are  varieties  of  the  same  species  (NaS" 
iurtium  officinale*)  ;  but  they  are  not  noticed  as  such  in  the 
Hortus  Kewensis,  or  in  any  other  botanical  workt :  their 
difference  does  not  appear  to  arise  from  the  variation  of 
quality  or  quantity  of  the  water  in  which  the  plants  are 
found,  for  the  three  may  be  seen  growing  together  ;  though 
Mr.  Bradbery  states  that  some  are  more  fitted  than  others 
for  particular  waters :  the  Green-leaved  is  easiest  of  cultiva- 
tion, and  the  Small  Brown-leaved  is  the  hardiest.  The 
Large  Brown-leaved  is  the  only  sort  he  cultivates:  it  is  the 
only  one  which  can  be  well  grown  in  situations  where  shal- 
low water  is  not  to  be  obtained. 

It  was  soon  perceived  that  the  plants  grew  better,  and 

•  Hortus  Kewensis,  Vol.  IV.  page  \\0,^SUymbrium  NaHurtivmy 
Wildenow,  Species  Plantarum,  Vol.  III.  page  489»  —  English  Botany y 
plate  855. 

*)■  In  Ray*8  Synopsis  of  British  Plants,  Sd  Edition,  page  SOI,  a  va* 
riety  is  mentioned,  which  blossoms'earlier,  and  has  smaller  leaves. 
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had  a  superior  flavour,  when  disposed  in  rows  parallel  with 
the  course  of  the  stream,  than  when  left  in -irregular 
ipatches.  When  in  rows,  the  plants  are  more  regularly 
exposed  to  the  influence  of  th6  current ;  and  the  water  is 
hot  so  much  impeded  in  its  course,  because  there  are 
regular  open  channels  between  the  rows.  The  .6ress  is 
idso  more  easily  gathered  from  the  rowS|  ahd  more  easily 
freed  from  weeds  and  the  di£Eerent  matters  which  pass 
down  the  stream  and  become  entangled  with  the  plants. 

Mr.  Bradbei7  havitig  left  Northfleet  last  yeai^^  began  to 
plant,  at  a  considerable  expense,  beds  of  the  cress,  at 
West  Hyde,  near  Rickmansworth^  It  was  found  necessary 
to  vary  the  spaces  between  the  'rows,  according  to  the 
depth  of  the  water.  When  it  is  deef^  the  rows  are^  fivci 
six,  and  even  seven  feet  apart ;  whilst  in  shallow  water^ 
about  eighteen  inches*  space  between  the  rows  is  considered 
as  sufficient.  The  plants  are  found  to  thrive  best  in  shal- 
low water ;  that  is,  when  the  depth  is  about  *an  inch  and  a 
half;  which  increases  when  the  plants  begin  to  grow,  and 
thereby  check  the  current,  to  about  three  inches.  In  deep 
water,  the  roots  are- easily  drawn  out  of  the  soil ;  which 
makes  it  difficult  to  gather  the  vegetable  freed  from  the 
roots :  if,  therefore,  a  sufficient  space  covered  with  shallow 
water  could  be  obtained,  the  deep  Water  would  not  in  any 
ease  be  used. 

The  shoots  are  cut  for  market ;  not  broken  off^  which  is 
the  usual  mode  of  gathering  the  wild  cress,  and  which 
latter  practice  is  found  to  be  very  injurious  to  the  plants  in 
the  beds.  After  frequent  cutting,  the  heads  are  found  to 
grow  small. 

The  most  expensive  pftrt'of  the  cultivation  is  the  neces- 
sity of  clearing-out  and  re-plannng  the  beds,  twice  a-year; 
as  the  mud  quickly  collects  about  the  roots,  and  the  duck- 
weed and  other  plants  become  intermixed  with  and  choke 
up  the  cress  :  it  is  almost  impossible  to  pick  it  in  a  fit  state 
for  market  after  the  plantation  hks  been  made  five  or  six 
months^ 

z  2 
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The  made  of  re-planting  is,  to  remove  all  the  rows  of 
plants,  beginning  at  the  stream-head ;  and  then  to  clear  the 
bed  of  the  stream  from  mud  and  rubbish,  which,  however, 
it  should  be  remarked,  make  excellent  garden-manure. 
From  the  mass  of  plants  thus  taken  out,  the  youngest,  and 
those  witli  niost  roots,  are  selected  :  these  are  placed  on  the. 
gravel,  in  rows,  at  the  requisite  distances,  with  a  stone  on 
each  plant,  to  keep  it  in  its  place.  The  cress  will  not  grow 
freely  hi  a  muddy  bottom ;  nor  will  they  taste  well  when 
there  is  mud  about  the  roots,  which  should  be  carefully 
removed,  and  replaced  by  gravel  or  chalk.  It  is  absolutely 
necessary  to  have  a  constant  current ;  for  when  there  is  any 
obstruction  to  the  stream  or  flow  of  water,  the  plants  cease 
to  thrive.  The  times  of  renewing  the  beds  are  in  May  or 
June,  and  from  September  to  November.  The  planting  is 
done  in  regular  succession,  so  that  the  crops  may  come 
regularly  into  cutting.  Those  planted  in  November  are 
ready  to  gather  in  the  spring. 

After  the  plants  have  been  cut  about  three  times,  they 
begin  to  stock,  and  then  the  oftener  they  are  cut  the  betters 
in  summer,  it  is  necessary  to  keep  them  very  closely  cut,  and 
in  water  of  a  proper  depth ;  and  with  a  good  soil,  each  bed 
suppUes  a  gathering  once  a  week.  In  winter,  the  water 
should  be  rather  deeper  than  in  summer  (four  or  five 
inches) :  to  obtain  this,  the  plants  are  left  with  more  head, 
that  the  water  may  be  thus  impeded.  Mr.  Bradbery  has 
about  five  acres  planted.  He  sends  the  cress  in  hampers, 
each  containing  eight  dozen  bunches,  to  the  London  mar- 
kets, every  day  throughout  the  year,  except  Sundays ; 
three  days  in  each  week  to  Covent-Garden  market,  and 
Other  three  days  to  Newgate  market. 

The  water  in  Mr.  Bradoel^s  cress-plantations  is  pro- 
duced from  springs  which  rise  in  the  swampy  meadows  bor- 
dering on  the  Biver  Colne,  and  which  have  their  sources  not 
far  distant  from  the  spot  he  cultivates :  it  is  essential  that 
the  plantations  should  be  made  in  fresh  or  newly-risen 
spring-water ;  as  the  plants  not  only  thrive  the  better  in  it, 
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tut,  in  consequence  of  its  being  rarely  frozen,  they  gene- 
rally continue  in  vegetation,  and  in  good  state  for  gathering, 
throughout  the  whole  winter  season.  The  large  space 
under  cultivation  at  West  Hyde  has  been  gained  by  cutting 
away  the  banks  of  the  streams,  and  thus  widening  the 
courses,  which  were  originally  narrow :  in  the  beds  of  water 
thus  artificially  formed,  a  uniform  depth  is  preserved,  and 
the  whole  bottom  is  covered  with  clekr  graveL 

This  cultivation  of  the  water-cress  has  insured  a  constant 
and  regular  supply  to  the  metropolis :  and  the  gatheringis 
are  received  much  fresher,  and  more  regularly  packed,  than 
those  obtained  from  plants  in  the  wild  state ;  where  little 
selection  is  made  as  to  the  quality,  or  attention  paid  to  the 
state  of  the  vegetable,  wbicb  is  usqally  sent  up. to  town  in 
sacks,  and  often  much  bruised  and  broken  before  it  reaches 
the  retail-dealer. 

It  should  be  added,  that  since  the  cultivated  water-cress 
has  been  sent  to  market,  the  wholesale  price  is  reduced 
one  half.  Mr.  Bradbery  is  not  aware  that  any  one  culti- 
vated the  water-cress  prior  to  the  time  he  first  planted  it  at 
NorthfleeL 

I  learn  that  there  are  two  small  establishments  for  the 
cultivation  of  the  water-cress  in  the  neighbourhood  of 
Hackney,  the  produce  of  which  is  taken  to  Spitalfields* 
market:  one  of  them,  which  is  at  Homerton,  was  formed 
about  three  years  since ;  tibe  other,  which  is  at  Hackney- 
Wick,  has  only  lately  been  planted. 

I  am  your  very  faithful  servant, 

Henry  Bellendkn  Ker. 

Rickmansworthj  14/ft  Od.- 1821. 


LXVIII. — On  Reducing  Friction  in  Machinery.    By   the 

Editor. 

The  two  chief  sources  of  Friction,  and  consequent  loss  ot 
power,   in  most   Machines,  are,  the  wear  of  the  teeth  of 
.  their  wheel -work  ;  occasioned  by  their  improper  shapes, 
and  the  rubbing  of  the  pivots  on  their  bearings. 
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It  is  of  the  greatest  consequence  to  give  such  shapes  to 
the  acting  faces  of  the  teeth  of  wheels^  pinions^  racks,  &c. 
as  shall  cause  them  to  move  upon  each  other  with  the 
utmost  freedom.  Among  the  writers  of  various  Elemen- 
tary Works,  a  great  variety  of  discordant  opinions  prevail 
respecting  the  fom^s  best  fitted  to  produce  this  desirable 
result.  The  French,  following  their  great  mathematician, 
Camus,  in  his  mistaken  ideas  upon  this  head,  spoil  the 

.teeth  of  their  wheel-work.  And  the  great  authority  of  the 
late  Professor  Robison  has  led  to  similar  results,  wherever 
his  erroneous  system  has  been  adopted  in  this  country.  It 
is  surely  high  time,  therefore,  that  accurate  ideas  should 
prevail  on  this  most  important  point ;  and  that  the  powers 
of  oiur  various  macUties  should  no  longer  be  wasted  in 
destroying  their  wheel-work,  instead  of  being  usefully  em- 
ployed in  performing  the  different  purposes  for  which  they 
are  intended.  And  we  believe  that  we  shall  render  an 
essential  service  to  this  great  manufacturing  country,  in 
endeavouring  to  set  this  question  at  rest,  by  describing 
the  methods  which,  for  many  years,  have  been  employed, 
with  the  utmost  success  and  facility,  by  our  principal  me- 
chanists 'y  namely,  Boulton  and  Watt,  Bramah,  Maudslay, 
&c. 

Only  two  curves  are  proper  for  this  purpose ;  viz.  the 
Cycloid  and  the  Epicycloid,  The  cycloid  is  generated  by 
a  tracing-point,  fixed  in  the  periphery  of  a  circle,  moving 
along  a  right  line ;  or  by  a  similar  point  fixed  in  a  right 
line,  moving  upon  a  circle ;  and  is  proper  for  the  teeth  of 
wheels  acting  in  racks,  or,  in  other  cases,  where  the  one 
body  moves  in  a  circle,  and  the  other  in  a  right  line.   Pro- 

;&iior  Robison  has  erred,  in  applying  the  cycloid  to  the 
teeth  of  wheels  and  pinions,  where  both  bodies  move  in 
circles,  and  where  the  epicycloid  alone  is  proper.  This 
latter  curve  is  generated  by  a  tracing-point  fixed  in  the 
periphery  of  a  circle  moving  upon  another  circle.  Camus 
has  adopted  the  epicycloid  for  the  teeth  of  wheels  and 
pinions;   but,  by  some  fatality,  instead  of  generating  it 
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eimply,  and,  as  is  universally  done  by  the  best  mechanists 
in  this  country,  by  the  revolution  of  circles  of  the  primitive 
diameters  of  the  wheels  and' pinions  upon  each  other,  he  is 
at  the  trouble  of  doing  it  by  generating  the  curves  of  the 
teeth  of  his  wheels  between  a  circle  of  the  primitive  diame^ 
ier  of  the  wheel,  and  another  of  the  radius  of  the  pinion ; 
and,  vice  versa,  for  his  pinions :  thus  taking  twice  the  pains 
he  needed  to  have  done- — only  to  spoil  his  wheel-work. 

Having  pointed  out  these  capital  mistakes^  we  shall  no#^ 
proceed  to  give  such  practical  instructions  as  will  enable 
any  competent  person  to  construct  the  teeth  of  wheels, 
pinions,  and  racks,  in  the  best  and  simplest  manner;  and 
€uch  as  the  result  of  many  years*  experience  in  large  mill- 
works  have  shewn  to  be  most  beneficial,  during  a  long  course 
of  time  in  which  the  teeth  of  the  wheels,  &c.  have  worn 
without  undergoing  any  change  from  the  forms  originally  'f 
given  to  them,-— a  convincing  proof  that  such  forms  alone 
were  proper. 

In  the  year  1803,  shortly  after  witnessing  these  bene- 
ficial results,  the  Editor  of  this  work  gladly  availed  him- 
self of  the  opportunity  afforded  him  by  tibe  Elditor  of 
Lnisotis  Elements  of  Science  and  Art,  to  puUish  *ui  addition 
to  what  Imison  had  originally  published  on  this  subject  in 
his  work  called  The  School  of  Arts  j  with  an  engraving, 
made  by  Mr.  Lowry  from  the  Editor's  drawings.  This 
Plate  we  have  had  accurately  copied  in  outline  for  our  pre- 
sent Number. 

In  Plate  XIX.  fig.  L  represents  portions  of  a  wheel  and 
pinion ;  AB,  being  the  pitch-line  of  the  wheel,  shewn  by 
dotted  hnea,  aad  CD,  the  pilch-line  of  the  pinion.  These 
pitch-lines  are  the  primitive  diameters,  upon  which  tibe 
proportions  and  sizes  of  the  wheel  and  pinion  are  calcu- 
lated. Those  parts  of  the  teeth  contained  between  the  pitch- 
lines  and  the  rims  of  the  wheel  and  pinion,  are  to  be  made 
radii,  or  shaped  to  lines  drawn  from  the  divisions  in  the 
pitch-lines  to  the  centres  of  the  wheel  and  pinion.  The 
curved  parts  above  the  pitch-lines,  reaching  to  the  ends  of 
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the  teeth,  must  be  portions  of  epicycloids :  in  order  i0 
proditice  which,  let  two  segments  or  portions  of  circles^ 
equal  to  the  radii  of  the  pitch-lines,  be  drawn  upon  a 
smooth  oaken  or  other  plank,  not  less  than  half  an  inch  in 
thickness,  and  let  it  be  sawn  or  otherwise  exactly  shaped 
to  those  curves,  see  figa.  3  and  3;  the  first  of  which,  being 
of  the  same  curvature  with  the  pitch-line  of  the  pinion  CD, 
.^lipd  the  second  the  same  sweep  as  that  of  the  wheel  AB  ;f 
llliole  must  then  be  bored  obUquely  in  each,  commencing 
a  quarter  of  an  inch  from  the  edge  on  one  side,  and  tenm- 
nating  in  the  edge  of  the  opposite  side;  into  each  of  which 
holes,  a  nail^  &c.  must  be  driven,  until  the  points  project  a 
little  below  the  holes^  as  at  EE:  these  points  must  then  be 
filed,  so  as  to  leave  them  exactly  in  the  peripheries  of  the 
circles,  just  long  enough  to  make  an  impression  upon  any 
Ik!  plane  surface  placed  beneath  them  ^  and  must  be  rounded 
and  made  conical,  so  as  to  trace  a  smooth  even  line :  then, 
after  having  rubbed  the  sides  or  circular  edges  of  the 
segments  with  powdered  resin,  fix  the  segment  (fig.  2) 
fast  upon  the  pitch-line  of  the  pinion;  and  apply  the  tracing- 
point  in  the  other  segment,  fig.  3,  successively  to  all  the 
divisions  of  the  teeth  in  the  saidpitch4ine;  and  pressing 
its  edge  close  to  the  edge  of  the  fixed  segment,  cause  it  to 
roll  or  revolve  about  it,  without  slipping  one  way  or  the 
other,  imtil  it  shall  have  described  the  curves  proper  fiwr 
all  the  teeth  of  the  pinion ;  then,  taking  off  the  small 
segment  from  the  pinion,  fasten  the  larger  one  upon  the 
pitch-line  of  the  wheel;  and  proceed  to  describe  the  curves 
of  the  teeth  of  the  wheel,  with  the  tracing-point  in  the  small 
Sfggment,  exactly  in  the  same  manner  as  those  of  the  pinion. 
,^£he  teeth  in  bevel  geer  should  also  be  made  partly  radii 
lliind  partly  epicycloidaL 

We  shall  next  proceed  to  explain  the  method  of  apply- 
ing the  epicycloid  to  the  lifting-cogs  or  cams  of  forge- 
hammers,   and  other  similar  purposes,   where  both  the 
.moving  bodies  describe  arcs  of  circles.    In  this  case,  as 
only  one  tooth,  cog,  or  cam,  act  at  a  time,  we  need  only 
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ferm  two  segments  of  circles ;  one  corresponding  with  the 
radius  of  the  mill-shaft^  or  the  place  where  the  cog  bejgiis 
to  act  upon  the  hammer-tail,  as  C  D,  (fig.  4),  and  ttie  o^er 
equal  to  the  distance  from  the  axis  of  the  hammer  to  the 
aforesaid  radius,  as  A  B:  then  fixing  the  segment  C  D^  in 
the  manner  before  mentioned,  upon  a  circle  of  the  same 
radius,  drawn  upon  any  fit  plane  surface ;  we  must  furnish 
the  other  segment,  A  B,  with  a  tracing-point,  and  proceed^ 
as  before,  to  describe  the  curves  proper  for  the  lifting-cogs: 
that  part  of  the  hammer-tail,  upon  which  they  act,  requir- 
ing only  to  be  made  flat,  and  placed  in  a  line  drawn 
through  both  axes. 

Fig.  5,  represents  portions  of  a  rack  and  pinion;  CD, 
the  primitive  diameter,  or  pitch-line  of  the  pinion;  and 
AB,  the  pitch-line  of  the  rack:  the  sides  of  the  teeth  in 
the  pinion,  from  the  pitch-line  to  their  bottoms,  are  made 
radii,  as  in  fig»  1 ;  but  the  sides  of  the  teeth  in  the  rack, 
below  the  pitch-line,  are  drawn  at  right-angles  to  the  pitch- 
line:  the  curved  parts  of  the  teeth  in  the  pinion,  and  rack 
likewise,  are  made  cycloidal,  by  forming  a  circular  segment 
corresponding  with  the  radius  of  the  pitch-line  of  the 
pinion,  and  a  straight-edge  or  ruler,  both  being  furnished 
with  tracing-points  in  their  edges:  then  fixing|the  circular 
segment  fast  upon  the  pitch-line  of  the  pinion,  proceed  to 
describe  all  the  curved  parts  of  its  teeth,  by  placing  the 
tracing-point  in  the  edge  of  the  straight  ruler,  successively 
in  all  the  divisions  in  the  pitch-line  of  the  pinion,  and 
rolling  it  either  one  way  or  the  other  upon  the  circular 
segment,  without  slipping:  then  fixing  the  straight-edge 
fast  upon  the  primitive  or  pitch-line  of  the  rack,  take  o£f 
the  circular  segment  from  the  pinion ;  and  placing  its 
tracing-point  in  the  divisions  made  in  the  pitch-line  of  the 
teeth  of  the  rack,  roll  it  upon  the  straight-edge,  either  one 
way  or  the  other,  as  before  was  directed,  until  all  the 
curves  of  the  rack  teeth  are  also  traced. 

Fig.  6,  represents  portions  of  a  stamper  of  a  mill  for 
bruising  ore,  poimding  gimpowder,  beating  hemp,  &c.  and 
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of  its  shaft  with  lifting-cogs.  A  B,  is  a  line  corresponding 
ndfli  duit  part  of  the  arm  of  the  stamper  upon  which  the 
BMngHSogs  first  act  C  D,  is  the  pitch-line  of  the  axis,  or 
the  bottom  of  the  curves  of  the  lifting-cogs.  In  this  case, 
we  need  not  be  at  the  trouble  of  making  segments;  but, 
describing  a  portion  of  a  circle  of  the  radius  of  the  said 
pitch-line,  upon  any  plane  surface  of  wood,  we  drive  a 
number  of  small  nails,  or  tacks,  into  the  said  circular  arc, 
leaving  them  standing  half  an  inch  above  the  surface  of  the 
wood;  then  fixing  a  thread  to  the  endmost  ndil>  we  makd 
a  loop  at  its  other  extremity,  m  which  we  place  a  tracmg- 
point,  or  pencil,  E;  and  keeping  the  thread  stretched 
tight,  cause  it  to  form  tangents  to  the  circular  arc  CD; 
and  thus  the  tracer  will  describe  a  curved  line,  being  a 
portion  of  a  cycloid,  upon  the  plane  surface  of  wood,  which 
curved  line  is  the  proper  form  for  the  lifting-cogs  of  the 
mill-shaft.  The  arm  of  the  stamper  should  be  made  fiat  at 
the  part  where  the  lifting-cogs  act  upon  it ;  and  should  be 
placed  in  a  line  pointing  to  the  centre  of  the  mill-shaft,  At 
the  time  the  cog  first  comes  into  contact  with  it 

To  form  a  Templet,  or  Pattem-Toothy  to  focilitate  the  appli^ 
cation  of  the  Cycloid  and  Epicycloid  to  the  Teeth  of 
Wheels,  Pinionsy  &c. 

As,  however,  it  would  in  all  cases  be  tedious,  and  m 
some  nearly  impracticable,  to  generate  these  lines  and 
curves  upon  every  tooth  in  a  wheel,  pinion,  rack,  &c.;  we 
shall  describe  an  easy  mode  of  forming  a  templet,  Or 
pattern-tooth,  and  the  manner  of  applying  it  with  facility, 
-  not  only  to  the  large  teeth  of  wheels  and  pinions  in  mill- 
iroirk,  but  also  to  the  teeth  of  the  smaller  wheels,  &c. 
fteployed  in  cotton-works,  clocks,  watches,  &c. 

In  order  to  which,  having  determined  the  radii  of  the 
pitch-lines,  and  made  seg  ments  corresponding  thereto ; 
having  likewise  determined  the  height  and  the  depth  of  the 
-teeth,  and  divided  the  pitch-lines  into  teeth  and  spaces, 
us  before;  then,  for  wheels  and  pinions,  instead  of  applying 
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the  segments  immediately  upon  the  wheels  or  pinions 
themselves,  we  take  a  plate  of  brass,  or  other  proper  metal^ 
a,  a,  (fig.  7);  and  fasten  it  (by  means  of  pins,  driven 
through  holes  made  in  its  corners)  upon  any  plane  surface 
of  wood:  we  then  describe  upon  it,  by  means  of  compasses, 
or  beam-compasses,  the  lines  corresponding  with  the 
primitive  diameter  or  pitch-line,  and  tops  and  bottoms  of 
the  teeth  in  the  wheel  or  pinion;  and  fixing  the  corre- 
spondent segments  fast  upon  its  pitch-line,  with  the  point 
fixed  in  the  other  segment,  describe  that  portion  of  the 
epicycloid  which  reaches  from  the  pitch-line  to  the  tops  of 
the  teeth:  then,  after  having  taken  off  the  fixed  segments, 
draw  a  radius-line,  from  the  commencement  of  the  curve  in 
the  pitch-line,  to  the  bottoms  of  the  teeth;  and  taking  the 
metal  plate  off  from  the  plane  surface,  accurately  file  or 
shape  one  edge  of  it,  from  b  to  6,  to  those  lines  so  dravm ; 
and  likewise  shape  its  upper  and  lower  edges  to  the  circu- 
lar-arcs described  upon  it;  the  extra  portion  from  c  to  c 
may  likewise  be  removed:  then,  taking  a  piece  of  wood 
(or,  in  case  of  small  works,  metal)  of  a  proper  thickness 
and  breadth,  and  long  enough  to  extend  over  at  least  two 
of  the  teeth,  describe  upon  it  a  circular  arc,  d,  d,  exactly 
equal  in  radius  to  the  tops  of  the  teeth ;  and  then  slitting 
one  end  of  it  from  b  to  d,  fix  into  that  slit  the  metal  plate, 
before  described,  by  that  part  of  it  which  extends  above 
the  line  b,  d;  observing,  that  it  be  so  placed  in  the  slit,  as 
exactly  to  correspond  with  its  situation  when  generated; 
that  is  to  say,  that  the  radius-line  of  the  templet  may 
point  exactly  to  the  centre  of  the  circular  axe  d,  d,  of  the 
^iece  of  wood  thus  slit;  and  the  similar  arc  b,  d,  of  the 
templet,  be  in  contact  with  that  arc:  it  must  then  be  fiuit- 
ened  in  that  position,  by  drilling  holes  through  both  pieces, 
and  rivetting  them  together,  and  thus  leave  a  projecting 
shoulder  on  each  side  of  the  templet,  as  shewn  by  fig.  8: 
then,  having  turned  the  tops  of  the  teeth  to  their  proper 
diameter,  we  have  only  to  apply  the  proper  templet  to  each 
division  in  their  primitive  or  pitch-lines;  and  resting  at  the 
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same  time  the  shoulder  of  it  upon  the  tops  of  the  teetb^ 
draw  the  exact  form  of  each  toothy  by  two  operations 
(changing  the  side  of  the  templet  alternately),  upon 
each  of  its  ends ;  and  afterwards  shape  its  sides  accord- 
ingly. 

In  the  case  of  racks,  the  same  process  will  take  place; 
excepting  only,  that  a  straight-edge  or  ruler  must  be  fast- 
ened upon  the  primitive  or  pitch-line  drawn  upon  the  metal 
plate;  when  that  portion  of  the  cycloid  must  be  generated 
(by  means  of  a  point,  fixed  in  the  circular  segment  corre- 
sponding with  the  pitch-line  of  the  pinion  which  is  to  work 
in  the  rack),  reaching  from  the  pitch-line  to  the  tops  of  the 
teeth:,  which  done,  the  ruler  must  be  taken  off,  and  a  line 
be  drawn  at  right-angles  from  the  pitch-line  to  the  bottoms 
of  the  teeth :  then,  after  shaping  the  edge  of  the  metal 
plate  to  the  said  curve  and  right  line,  it  must  be  fitted  into 
a  slit,  made  in  a  straight-edge  or  ruler  of  a  proper  thick- 
ness, to  leave  a  shoulder  on  each  side  of  it;  so,  as  when 
applied  upon  the  tops  of  the  teeth  in  the  rack,  its  primitive 
line  may  correspond  with  the  primitive  or  pitch-line  of  the 
rack  teeth;  by  which  means,  the  shape  of  the  teeth  may  be 
traced  upon  their  ends  (by  two  operations),  in  the  same 
manner  as  the  teeth  of  wheels  and  pinions. 

[To  be  continued,'] 


LXIX. — On  the  "Preparation  of  various  Fusible  Metals,  and 
on  using  them  to  most  advantage.    By  the  Editor. 

The  usual  composition  for  making  a  fusible  metal,  is  fti 
follows;  viz. 

Five  parts  of  lead,  1 

Three  parts  of  tin,  and   >  melted  together. 

Eight  parts  of  bismuth,  J 

Another  composition  is  given  by  Smith,  in  his   work 
entitled  The  Laboratory,  or  School  of  Arts,  under  the  head 
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ila}ring9  that  he  has  brought  this  useful  paper  to  its  utiiiost 
perfection.     The  process  for  making  it  is  as  follows. 

He  employs  that  species  of  paper  known  by  the  name 
o£  Drawing-paper;  such  as  is  used  by  artists  in  water-* 
colours^  on  account  of  its  greater  thickness  than  ordinary 
tf riting-paper,  and  its  superior  surface.  This  he  prepares 
in  the  following  manner.  He  rubs  well  into  its  surface, 
by  means  of  a  coil  of  Hst  or  woollen-cloth,  or  with  a  piece 
of  coarse  calico,  the  powder  sold  in  the  chemists*  shops 
by  the  name  o{ prepared  hartshorn  (being,  in  fact,  the  earth 
of  calcined  bones,  duly  levigated) :  after  which,  with 
another  piece  of  cloth,  he  sUghtly  wipes  off  any  extra 
quantity  of  the  powder;  not  however  too  closely,  as  the 
abrading  effect  upon  the  pencil  depends  on  a  proper 
quantity  of  the  powder  remsdning. 

METALLIC  PENCILS. 

I 

In  the  preparation  of  these  pencils,  the  Editor  has  likewise 
reason  to  congratulate  himself  in  having  adopted  the 
fusible  metal  as  the  material  they  are  made  of.  A  small 
cylinder  of  this  metal  is  held  in  a  hole  made  in  the  centre 
of  a  hard-wood  handle  (as  a  pencil) ;  with  a  metal-ring  or 
ferule  surrounding  the  hole,  to  prevent  the  wood  from 
splitting,  and  a  metal  cap  to  it,  as  usual. 

He  melts  the  metal  by  putting  a  little  of  it  into  the 
angular  gap  made  by  folding  a  card  double,  and  holding 
the  card,  at  a  proper  distance,  over,  the  flame  of  a  candle ; 
moving  it  backwards  and  forwards  till  the  metal  is  melted^ 
which  may  be  done  without  much  injury  to  the  card.  He 
thus  obtains  a  small  angular  slip  of  the  metal ;  which  he 
reduces,  by  filing,  till  it  fits  tightly  into  the  hole*  in  the 
handle ;  when  it  only  requires  to  be  pointed  for  use. 

The  composition  is  admirably  adapted  to  this  purpose; 
being  sufficiently  soft  to  afford  a  well-defined  line  in  writing 
or  drawing  upon  the  velvet-paper,  and  yet  hard  enough  to 
endure  a  very  considerable  time  in  use  without  requiring 
to  be  resharpened» , 
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He  has  now  twenty-four  pocket  common-place  booksr^ 
filled  with  memorandums  made  upon  velvet-paper  thus 
prepared.  A  sheet  of  drawing-paper,  properly  folded, 
forms  a  book  of  a  very  convenient  size,  consisting  of 
upwards  of  fifty  pages  :  it  is  stitched  together,  the  edgeii 
cut,  and  carried  in  a  morocco-leather  cover,  having  a  silver 
wire  passed  through  the  middle;  each  end  of  which  turns 
over  the  central  leaves,  so  as  to  retain  the  book  in  its  place. 
The  memorandums,  thus  made,  may  be  considered  even 
more  permanent  than  written  in  ink ;  as  every  one's  expe- 
rience must  have  shewn,  that  ink  is  liable  to  fade  in  the 
course  of  a  few  years,  and  the  >vriting  to  become  entirely 
obliterated. 


LXXIII. — On  an  Improvement  in  using  Asses^Skin  Tablets. 

This  improvement  consists  in  the  adoption  of  a  pencil  of 
fusible  metal,  instead  of  the  black-lead  pencils  in  common 
use ;  and  in  cleaning  the  surface  of  the  asses*-skin  from  all 
greasiness,  by  means  of  soap,  applied  in  the  following  man- 
ner : — Dip  the  lump  of  soap  (the  common  resin-soap  is  pre- 
ferable, on  account  of  its  greater  causticity,  and  its  conse- 
quent greater  action  upon  the  asses'-skin)  in  water,  and  rub 
it  lightly  over  the  surface  of  the  asses'-skin  :  then  dip  the 
fingers  into  water,  and  immediately  apply  the  water  and 
soap,  by  rubbing,  to  the  whole  surface  of  the  asses'-skin  : 
repeat  this  wetting  and~  rubbing  with  the  water,  three  or 
four  times  ;  and,  lasdy,  wipe  the  surface  of  the  asses'-skin 
dry  with  a  linen-cloth. 

After  this  treatment,  the  tablets  will  be  found  to  receive 
the  impressions  of  a  silver  style  or  pencil,  or  of  an  ordinary 
black-lead  pencil,  more  perfectly  than  before ;  but  espe- 
cially that  of  the  pencil  of  fusible  metal :  and  with  this  great 
advantage,  that  the  writing  or  drawings  made  by  the  latter 
are  absolutely  indelible  by  the  ordinary  means  of  washing 
with  water;  and  yet  can  be  removed,  at  pleasure,  by  the 
application  of  the  soap  in  the  manner  aboveclescribed. 
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LXXI V. — On  Ike  French  Famish  or  Polish.  By  the  Editor. 

This  beautiful  art  has  been  applied  ta  furniture^  in  this 
country^  for  a  few  years  only :  although  it  had  constandy 
been  used  in  some  other  branches  of  manufacture ;  as,  for 
instance,  in  the  polishing  of  musical  instruments  in  the 
lathe,  and  otherwise. 

The  Editor  was  not  a  little  surprised,  on  seeing  a  violin- 
bow-maker,  many  years  since,  previous  to  varnishing  his 
work,  moisten  a  piece  of  linen  rag,  which  he  was  going  to 
use,  with  olive-oil,  previous  to  wetting  it  with  the  spirit* 
varnish ;  and  still  more  so,  at  seeing  the  beautiful  polish 
which  it  gave  his  work,  on  merely  rubbing  it  with  the  oil 
and  varnish  thus  applied. 

The  first  publication  on  this  useful  art,  in  this  country^ 
appeared  in  the  Repertory  of  Arts,  &c.  for  July  1815, 
under  the  title  of  the  German  Method  of  Polishing  Wood, 
by  M.  Marcel  db  Serres  ;  and  was  a  translation  from 
the  Annates  des  Arts  et  Manufactures*  But,  whether 
owing  to  errors  in  the  translation,  or  in  the  original  from 
whence  it  was  taken,  it  abounded  in  mistakes,  both  as  to 
the  method  of  applying  the  varnish,  and  also  as  to  the 
temperature  at  which  the  solution  of  shell-lac  in  alcohol 
was  to  be  made ;  which  temperature,  it  stated,  was  to  be  at 
50  degrees  of  Fahrenheit,  or  below  the  ordinary  tempera^ 
ture  of  the  atmosphere ;  being  evidently  a  mistake,  for 
50  degrees  of  Reaumur,  or  about  124  degrees  of  Fahren- 
heit : — and  it  directs  the  varnish  to  be  mioced  with  olive-oil, 
in  the  proportion  of  two  parts  of  varnish  to  one  of  oil ;  and 
to  be  applied  to  the  wood  with  a  pallet  of  fine  linen. 

These  mistakes  prevented  this  publication  from  bejuig  of 
the  least  use  in  this  country :  and  it  was  not  until  the  year 
1818,  that  the  true  method  of  applying  the  varnish  was 
made  known,  by  two  Papers  published  by  the  Editor  of 
this  work  in  Thomson's  Annals  of  Philosophy. 

It  was  at  that  time  employed  by  the  late  Mr.  George 
Bullock  (possibly  with  the  assistance  of  French  workmen), 
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for  his  rich  articles,  of  cabinet  furniture. ;  and  was  beginning; 
to  giet  into  use  among  others.  However^  since  the  publi-' 
cation  of  the  process^  it  has  become^  as  indeed  it  ought,  of 
umversal  application  in  the  metropolis,  among  cabinet* 
makers^  gun-makers^  &c. 

ON  THE  PREPARATION  OP  THE  VARNISHES, 

M.  Marcel  de  Serres  directs  the  varnish  to  be  made 
of  the  purest  transparent  shell-lacj,  dissolved,  in  double  its 
quantity  of  well-rectified  spirits  of  wine,  in  a  retort  with  a 
matrass,  heated  to  about  124  degrees  of  Fahrenheit;  shak- 
ing the  mixture  every  three  hours,  until  it  is  thick 
enough  for  use«  It  may  be  made  thinner,  by  adding  more 
alcohol ;  or  thicker,  by  the  addition  of  more  shell-lac.  This 
yamish  contains  no  turpentine,  or  other  body  that  might 
render  it  liable  to  crack. 

,  He  also  says,  that  when  the  woods  are  wished  to  be 
kept  of  a  light  colour,  gum-copal  should  be  dissolved  ia 
alcohol,  instead  of  the  lac,  adding  to  it  a  little  camphor  or 
ether ;  and  that  some  of  the  Vienna  varnish-makers  dissolve 
the  copal  by  exposing  it  to  the  action  of  the  vapour  of 
alcohol,  and  sometimes  colour  it  with  any  tint  they  wish ;— r 
that  when  applied  on  large  or  extended  surfaces,  it  should 
be  thinned ; — that  when  applied  to  the  wood,  it  penetrates 
'80  completely  into  the  grain,  that  it  is  almost  impossible  to 
crack  it  ;-»»and  that  even  when  scratched  by  a  sharp  instrur 
ment,  if  the  ^aces  be  not  very  deep,  the  polish  may  be  re- 
irt»red  by  hard  rubbing  with  a  soft  linen-cloth :  whereas, 
the  viscid  vamiihes  have  not  this  advantage ;  since  they  do 
not  penetrate  so  deep  into  the  substance  of  the  wood,  and 
a  scratch  wiD  take  them  off  in  such  a  manner  that  no  frio* 
tion  can  restore  the  polish* 

Another  varnish,  consisting  chiefly  of  sheU-lac,  but  made 
lighter-coloured  by  the  admixture  of  other  substances,  is 
composed  of  the  following  ingredients ;  viz. 

Shell-lac,  three  parts,  Gum*saodarach,  one  part, 

Gum-mastich,  one  part,       Alcohol,  fqitty  parts. 
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^ht  mastich  and  sandarach  must  first  be  dissolved  in 
the  alcohol,  and  then  the  shell-lac :  and  the  process  may 
either  be  performed  by  putting  the  ingredients  into  a 
bottle  loosely  corked,  and  placing  it  in  a  vessel  of  water 
heated  below  the  boiling  point  of  alo^ol,  till  the  solution 
is  effected;  or,  by  putting  them  into  a  diean  Florence  oil* 
flask,  the  neck  of  which  is  partially  closed  by  a  cork  with 
a  narrow  slit  cut  aloqg  it,  and  heating  it  ov^  a  spirit^ 
tamp. 

The  alcohol  whidii  may  escape  during  the  process  (whidii 
however,  may  be  prevented,  by  making  the  solution  in  a 
retort  and  matrass,  as  directed  in  tiie  fliBt  process)  must 
be  replaced  by  an  equal  weight  of  it,  after  tire  operation  is 
ibver ;  as  it  is  desirable  that  the  varnish  should  consist  of 
the  accurate  proportions  given,  in  order  to  produce  a 
proper  effect  The  solution  may  be  poured  ofi^  for  use, 
from  any  impurities  which  may  remab ;  but  it  must  not  be 
filte  *ed,  as  that  operation  would  deprive  the  lac  of  some  of 
its  A  ost  valuable  constituents. 

Anotiier  varnish,  which  is  coloured,  for  the  purposes  of 
deepening  tiie  tints  of  the  articles  it  is  to  be  applied  tO| 
audi  as  gun-stocks,  &c.,  i^  made  as  follows ;  vi2» 

Take  gum-benzoin^  one  ounce ;  shell*lac^  two  ounces ; 
and  dissolve  tliem  in  one  -jpskt  of  alcohol,  as  befpre 
directed.    . 

.  Otiier  gun-makers  add  sangais  drcaconisj  or  dragon's 
Uood,  to  die  shell-lac»  with  the  same  mtentipn. 

In  cases  where  a  greater  degree  of  hardness  in  the  var« 
lush  is  desirable,  and  its  colour  is,  but  a  secfmdary  plyect^, 
a  varnish  composed  of  on^  part  of  shell-lac  and  eight  of 
alcohol  may  b6  used. 

•  •    •    »        ... 

ON  THE  FRXPARATION  OF  THB  WOOD,  &C.  ft>%  VAftKlSfiiNO* 

These  varnishes  may  be  applied  to  the  surfiEices  of  aiqr 
of  the  harder  woods,  as  also  to  those  works  which  are  coin- 
posed  of  the  hard-veined  woods,  or  iniayed  with  then,-  or 
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with  tortoise-shell,  ivory,  brass^  silver,  &c.,  such  as  the  rich 
cabinet  furniture,  Buhl  works,  &c.  i 

The  wood  must  be  prepared  for  varnishing,  by  taking 
out  all  the  marks  of  the  plane  with  a  steel  scraper,. and 
bringing  it  to  a  smooth  and  even  surface ;  and  afterwards 
polishing  it  well  with  the  finest  glass-paper ;  as  the  varnish 
is  laid  on  so  thin,  that  it  would  expose  every  defect, 

ON  THE  FORMATION  OF  THE  RUBBER. 

This  must  be  formed  of  a  long  strip  of  thick  wooU^n- 
cloth,  such  as  drugget ;  to  be  tom,  not  cut,  off  the  piece ; 
as  cutting  would  make  the  edge  harsh,  not  soft,  as  when 
torn  off:  this  strip  must  be  rolled  up  in  a  flat  coil,  and  tied 
fast  with  thread,  wrapped  around  it:  this  may  vary  in  size, 
from  one  to  three  inches  in  diameter,  and  from  one  to  two 
inches  in  length,  according  to  the  greater  or  lesser  extent 
of  the  surface  to  be  varnished. 

ON  THE  MANNER  OF  APPLYING  THE  VARNISH. 

The  varnish,  put  into  a  narrow-mouthed  bottle,  is  to  be 
applied  to  the  middle  of  the  flat  face  of  the  rubber,^  by  lay- 
ing the  rubber  upon  the  mouth  of  the  bottle,  and  quickly 
shaking  the  varnish  up  once;  as  the  rubber  will  thus 
imbibe  just  a  suflicient  quantity  to  varnish  a-  c6n- 
siderable  extent  of  surface.  The  rubber  must  then 
be  inclosed  in  a  soft  linen-cloth,  doubled;  the  remain* 
der  of  the  cloth  being  gathered  together  at  the  back  of 
the  rubber,  to  form  a  handle  to  hold  it  by;  and  the  face 
of  the  linen-cloth  must  be  moistened  with  a  little  raw  linseed- 
oil  (which  may  either  be  coloured  with  alkanet-root,  or  not)^ 
applied  with  the  finger  to  the  middle  of  it .  The  work  to 
be  varnished  should  be  placed  opposite  to  the  light,,  in 
order  that  the  effect  of  the  polishing  may  be  better  seen; 
and  a  surface  of  from  one  to  eight  feet  square  may  be  vaT'- 
nished  at  once. 

The  rubber  must  be  quickly  and  lightly  rubbed  upon  the 
surface  of  the  article  to  be  varnished,  and  the  rubbing 
continued  until  the  varnish  becomes  nearly  dry :  the  coil 
of  woollen  cloth  must  be  then  again  wetted  with  the  varnish, 
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but  no  more  oil. need  be  applied  to  the  surface  of  the  linen 
ploth^  and  the  rubbing  again  continue  tiU  the  yamish 
becomes  nearly  dry  as  before :  and  againy  a  third  coat 
must  be  applied,  in  the  same  manner ;  thien  one  with  a  litjde 
oil;  which  must  be  followed,  as  before^  with  t;wo.other3 
without  pil : — and  thus  proceed  until. the  varnish  has  ac- 
.quired  some  thickness,  which  will  be  after  a  few  repetitions 
of  the  series ;  when  a  little  alcohol  may  be  applied  to  the 
inside  of  the  linen-cloth,  before  wetting  the  coil  with  the 
varnish;  and  then  rub  very  quickly,  lightly,  and  uni- 
'fermly,  over  every  part  of  the  varnished  surface,  which 
will  tend  to  make  it  even,  and  very  much  conduce  to  Its 
polish.  The  linen-cloth  must  next  be  wetted  with  a  little 
alcohol  and  oil,  without  varnish ;  and  the  varnished  surface 
being  rubbed  over,  with  the  precautions  last  mentioned, 
mitil  it  is  nearly  dry,  the  effect  of  the  operation  will  be  seen: 
and,  if  it  be  found  that  it  is  not  complete,  the  process  must 
be  continued,  with  the  introduction  of  alcohol  in  its  turn,  as 
directed  above,  until  the  surface  becomes  uniformly  smootll 
and  beautifully  polished. 

It  may  perhaps  seem  to  our  readers,  that  the  above 
process  is  tedious,  and  that  it  is  described  with  an  unneces- 
sary degree  of  minuteness :  such,  on  trial,  however,  will 
not  be  found  to  be  the  case,  especially  when  it  is  compared 
with  other  modes  of  varnishing ;  as  the  effect  is  produced 
without  the  heat  necessary  in  laying  on  spirit-varnish  in  the 
usual  manner;  and  the  polish  is  complete,  without' the 
trouble  of  laying  on  successive  coats  of  oil-varnish  with  the 
brush,  which  must  be' allowed  time  to  become  dry  between 
each  coat,  until  it  becomes  sufficiently  thick  to  bear  being 
reduced  to  an  even  surface  with  the  pumice-stone  and 
water,  and  then  to  be  polished  with  tripolL 

ON  VARNISHING  HOLLOW  AND  ROUND  WORKS. 

In  this  case,  the  wooUen-cloth  is  not  to  be  used  with  its 
flat  end,  but  on  its  side,*  to  which  the  varnish  must  be  ap- 
plied, as  before  directed,  and  be  covered  with  two  folds  of 
the  linen-doth,  oiled  or  not,  as  before  mentioned. 
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ON  VAENI8HIK0  RBCBSSE8  OR  CARYED-WORI:. 

When  tlus  occurs  in  cabinet-work,  &c.f  and  where  the 
mirfaces  are  not  liable  to  wear  or  are  difficult  to  reach  with 
Hie  rubber,  a  spirit-varnish,  made  without  lae^  of  the  usual 
gum  resins,  and  considerably  thicker  than  that  used  in  the 
above  process,  may  be  apjdied  to  those  parts  with  a 
brush  or  hair-pendl,  as  is  commonly  done  in  other  modes  of 
varnishing. 

ON  VARNISHING  WORKS  IN  THE  LATHS. 

This  process^  exceedingly  easy;  and  does  not  require 
much  more  skill  than  the  mere  application  c^  a  little  oil  to 
the  surfiu^  of  a  soft  linen-doth,  and  putting  the  lac-spirit- 
varnish  upon  it ;  then  both  together  to  be  held  upon  Ihe 
8ur£Eu»  of  the  work,  whilst  turned  round  in  the  lathe,  and 
rubbed  along  it,  backwards  and  forwards^  till  the  effect  is 
produced. 

LXXV.-— On  VarrdshrMdking  in  generaL    By  the  EniTOiu 

FAUJAS  DE  ST.  FONI>£*S  ELASTIC-VARNISfH  FOR  SILK. 

Put  one  pound  of  glue  into  a  new  or  very  clean  earthen 
pipkin ;  make  it  boil  gently^  till  it  ceases  to  crackle,  or,which 
is  the  same  thing,  till  a  drop  of  it  blazes  on  being  thrown  uito 
the  fire :  then  removing  the  pot  from  the  fire,  pour  upon 
the  glue  (constantly  stirring  it  all  the  while  with  a  wooden 
spatula)  one  pound  of  spirit  of  tur^pentine.  When  united, 
boil  this  mixture  for  six  minutes ;  and  add  gradually,  con- 
tinuing to  stir  it  all  the  time,  three  pounds  of  boiling  walnu^ 
linseed,  or  poppy  oil,  previously  rendered  drying  by 
litharge,  or  by  exposure  to  the  sun  and  air.  Then  boil  the 
the  whole  for  a  quarter  of  an  hour,  and  the  varnish  is  made* 
After  it  has  stood  about  twenty-four  hours,  and  a 
sediment  is  deposited,  pour  the  clear  varnish  off  into 
another  vessel :  and  when  used,  it  must  be  warmed,  and 
applied  to  tfie  strained  taffety  with  a  thick  brush.  Ode 
layer  m^y  suffice;  but  if  two  are  to  be  applied,  the  alk 
must  be  stretched  very  tight^  and  the  vanusb  applied  in  a 
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contrary  direction  to  the  former   coat.    The  silk  muat 
remain  distended^  in  the  open  air,  until  quite  dry. 

COPAL  OR  AMBER  OIL  VARNISHEg. 

Linseed,  P^PPyf  or  walnut  oils  must  be  rendered  drying, 
by  exposure  to  the  aun  and  air,  on  water  placed  in  shallow 
leaden  vessels,  for  three  weeks  or  longer,  until  they 
are  bleached  white ;  and  thus  made  &t  for  painting,  or  for 
the  undermentioned  purpose. 

Copal  or  amber  being  put^into  a  Florence-oil-flask,  or 
other  proper  thin  glass  vessel  or  matrass,  the  vessel  must 
be  held  by  its  neck  (in  wooden  tongs,  to  avoid  breaking  it) 
over  a  clear  fire]^  (being  careful,  however,  not  to  overheat 
or  discolour  the  copal  or  amber),  until  they  nearly  cease  to; 
emit  any  white  and  acid  vapours.  The  vessel  is  then  to  be 
placed  in  a  heated  sand-bath,  where  it  must  remain  imtil  it 
acquires  the  temperature  of  some  of  the  above  oil,  which 
has  been  put  into  another  similar  vessel,  and  heated  in  the 
same  sand-bath ;  when  the  oil  b  to  be  added  to  the  copal 
or  amber.  Should  the  mbicture  be  made  before  both  the 
mgredients  were  of  the  same  temperature,  they  would 
curdle,  and  not  mix  weU*  This  mixture  may  be  diluted, 
for  use,  by  heating  it,  and  some  essence  of  turpentine,  in 
separate  vessels,  to  a  similar  degriee,  on  a  sand-bath,  and 
then  mixing  them  together;  as,  otherwise,  a  coagulum 
would  be  formed,  and  the  copal  or  amber  be  precipitated 
in  a  solid  mass. 

For  these  judicious  observations  on  making  copal  or 
amber-oil  varnishes,  the  Editor  is  indebted  to  the  late  Mr. 
Richard  Hand,  formerly  an  eminent  glass-painter  at  Pimlico*- 

[To  be  continued.'] 


LXXVL— 0»  a  Portable  Press,  for  Copying  Letters; 
taking  Impressions  from  Plants,  Printing  in  Lithography^ 
Typography,  &c.    By  the 'EiJ>V£OVi. 

The  useful  indtrument,  whose  valuable  properties  we  are 
ftbout  to  communicate  to  our  readers,  is,  simply,  thfi  commotk 
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(Cylindrical  Office-ruler,  made  of  hard  wood ;— -but  the  man- 
ner of  employing  it,  is  what  constitutes  the  merit  of  ka 
invention* 

During  the  course  of  the  last  spring,  the  Editor  com- 
menced the  improvement  of  a  process  which  he  had  for- 
merly employed  for  taking  impressions  from  plants,  and 
which  will  be  presently  described :  for  this  purpose,  he 
originally  used  Boulton  and  Watt's  copying-press  with 
cylindrical  rollers,  and  afterwards  Bramah's  hydrostatic 
press.  Desirous  of  substituting  for  these  heavy  and  bulky 
machines,  a  light  and  portable  instrument,  fit  for  Ae 
botanist  to  take  witii  him  into  the  field,  he  was  at  last  so 
fortunate,  after  a  variety  of  contrivances,  as  to  hit  upon  this 
truly  valuable  substitute. 

This  operation  consists  in  enabling  a  person  to  apply  his 
whole  umght  to  the  ruler ;  and  tiius  to  give  a  powerfid 
pressure,  in  a  single  line  only  at  a  time,  applied  in  succes- 
sion over  tiie  whole  surface  to  be  impressed.  In  order  to 
do  this,  all  that  is  necessary,  is,  to  place  the  paper,  &c« 
upon  a  proper  flat  sur&ce  (a  piece  of  smooth-planed  wood, 
for  instance,  laid  upon  the  floor  of  the  room) ;  then  to  lay 
the  ruler  across  the  paper,  &c. ;  and  upon  the  ruler  to 
place  another  flat  board,  large  enough  to  receive  both 
feet  of  tiie  person  using  it ;  who,  moimting  upon  it,  and 
resting  his  hands  lightly  upon  the  backs  of  two  chains,  or 
any  other  proper  support,  in  order  to  steady  himself,  must^ 
by  a  httle  practice  readily  acquired,  pass  the  ruler  over 
the  surface  to  be  impressed, — in  some  cases  only  once,  in 
others,  backwards  and  forwards,  as  required. 

Having  thus  described  the  manner  of  employing  this 
powerfid  agent  generally,  we  shall  proceed  to  give  in- 
stances of  its  particular  applications  to  the  various. usefid 
purposes  above  enumerated.    And£rst, 

ON  COPYING  LETTERS. 

In  order  to  succeed  in  this  operation,  itr  is  only  neces- 
sary to  add  a  litde  refined  sugar  to  the  common  writing? 
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ink,  which  will  cause  it^to  give  off  an  nnpression  more 
readily  from  the  writing  made  with  it ;   and  to  use  the 
machine-made  silver  or  tissue  paper,  which  costs  only 
eightpence  a  quire.    On  the  writing  being  dry,  the  sooner 
the  c5py  is  taken  the  better.  In  order  to  do  this,  the  tissue- 
paper,  previously  cut  to  a  proper  size,  must  be  wetted ; 
which  is  very  conveniently  done,  by  laying  it  upon  a  common 
writing-slate    or    other  dark-coloured   flat  surface,  and 
applying  all  over  it  a  wet  sponge,(out  of  which  most  of  the 
water  has  been  previously  squeezed  by  a  moderate  pres- 
sure), until  no  white  spots  remain  ui>on  the  tissue-paper ; 
which  should  then  be  laid  between  two  pieces  of  blotting- 
paper,  and  lightly  pressed,  to  absorb  any  extra  quantity  of 
water.    Two  thicknesses  of  writing-paper  are  next  placed 
upon  the  lower  flat  board,  a  piece  of  the  damped  paper 
over  these,  and  the  writing  upon  the  damped  paper :  two 
more  thicknesses  of  writing-paper  are  then  laid  over  the 
written  paper,  and  upon  that  the  ruler.    The  treading- 
board  is  now  to  be  placed  upon  the  ruler,  and  the  impres-* 
sion  to  be  taken  in  the  manner  before  described. 

A  letter,  written  on  three,  or  even  four  sides,  may  thus 
be  copied  at  once ;  with  the  precaution  only  of  laying  be- 
tween every  two  pieces  of  the  wetted  tissue-paper  (between 
which  is  a  leaf  of  the  manuscript),  a  piece  of  writing-paper, 
rendered  water-proof  by  coating  it  on  both  sides  with 
boiled  linseed  oil,  in  the  very  same  manner  as  is  practised 
in  using  Boulton  and  Watt's  copying-press* 

ON  TAKING  IMPRESSIONS  FROM  PLAWTS. 

The  methods  of  taking  impressions  from  the  leaves  of 
plants,  by  smoking  them,  or  by  dabbing  them  with  a  ball 
covered  with  printer's  ink,  and  then  taking  off  the  imprest 
sions  upon  damp  paper,  have  long  been  known.  But  it 
will  no  doubt  be  allowed,  that  a  facile  mode  of  obtaining 
accurate  impressions  of  the  more  delicate  specimens,  even 
in  the  field,  will  be  no  little  acquisition  to  botanists,  as  well 
as  to  travellers  in  general ;  and  to  the  ladies  it  will  afford 
a  most  pleasing  and  never-failing  source  of  amusement. 
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All  tfad  apparatus  necessary  to  be  taken  into  the  field 
consists  of  a  dabber^  a  book,  and  a  cylindrical  ruler. — ^We 
idiall  first  describe  the  manner  of  making  the  dabber. 

This  should  be  made  of  a  piece  of  fine  kid-skin  leather, 
with  the  smooth  side  outwards.  ^A  piece  of  round  £ard, 
about  an  inch  and  a  half  in  diameter,  having  its  edge 
snipped  all  round  with  scissars  into  gaps,  in  order  to  per* 
mit  the  edge  to  turn  up  a  little,  is  to  be  placed  within  die 
leather ;  a  litde  loose  wool  being  previously  put  on  each 
side  of  it :  the  leather  is  then  to  be  gathered  together  at 
tibe  back,  and  secured  by  wrapping  and  tying  a  thread- 
around  it : — thus  forming  the  dabbcJr. 

The  book  may  be  of  any  size,  firom  l^a  to  folio;  pro-, 
▼ided  only  that  it  is  bound  in  a  smooth  leather  cover,  and 
is  about  an  inch  in  thickness.  It  should  contain  a  piece  of 
smooth  vellum,  folded  to  hold  a  supply  of  printing-ink 
mtfain  its  fold ;' which  ink  may  be  made  of  carbon  or  lamp- 
black, in  a  state  of  minute  division,  by  merely  holding  an 
eartheurplate  over  the  smoke  of  a  torch  (formed  by  inclosing 
resin  in  paper)  until  it  is  sufficiently  blackened,  and  then 
sprinkling  a  few  drops  of  olive-oil  over  it ;  mingling  the  oil 
uniformly  with  the  lamp-black,  by  means  of  the  dabber. 
The  ink  is  then  to  be  transferred,  with  the  dabber,  from  tibe 
plate  to  the  surfisu^e  of  the  vellum,  for  use. 

Having  chosen  the  leaves  or  specimens  of  the  plant  from 
which  the  impression  is  to  be  taken,  place  them  upon  the 
blackened  vellum,  and  apply  the  ink  to  both  sides  of  the 
spedmen,  by  gently  striking  the  dabber  uniformly  thereon; 
changing  the  sides  of  the  specimen  from  time  to  time,  until 
they  have  received  a  sufficient  quantity  of  ink :  this  is  not 
BO  much  as  may  be  generally  thought,  as  too  great  a  quan* 
tiiy  would  merely  produce  a  blot,  and  not  that  delicate  im- 
pression of  all  the  minute  veins,  ribs,  and  other  projecting 
parts,  which  constitutes  the  chief  beauty  and  merit  of  this 
|)eculiar  method,  and  which  requires  the  employment  of  the 
smooth  kid  leather  and  vellum  to  give  off  the  ink  to  th^ 
specimens. 
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HaTing  thus  inked  the  spechnens  or  leavefi»  the  next 
thing  is»  to  take  impressions  from  them ;  two  of  which 
are  made  at  once,  in  the  following  manner :  A  sheet  of 
writing  or  drawing  -paper  (equally  damped  by  means  of  a 
wet  sponge^  as  before  directed,  or  in  any  other  way)  being 
Iblded,  and  the  inked  specimens  placed  and  spread  in  the 
most  natural  manner  between  the  folds,  the  paper  is  to  be 
placed  in  the  book,  ten  or  more  leaves  from  the  cover,  and 
the  book  laid  on  any  level  place  on  the  ground :  the  ruler, 
or  any  other  cylindrical  body  of  a,  sufficient  degree  of 
stren^  to  bear  the  pressure  upon  it  without  injury,  being 
then  placed  upon  the  book,  and  the  hands  of  the  operator 
resting  upon  a  gate  or  any  other  support  nearest  at  hand« 
the  impression  may  be  made  by  standing  upon  the  cylinder, 
and  rolling  it  once  only  over  the  cover  of  the  book ;  when 
it  will  be  found  that  the  impressions  of  both  sides  of  the 
respective  specimens  will  be  accurately  taken  on  the  folds  of 
tiie  paper. 

The  £ditor,  for  the  sake  of  portability,  has  divested  this 
apparatus  of  all  the  parts  not  absolutely  necessary  to  be 
taken  into  the  field :  but  where  the  process  is  to  be  per- 
formed at  home,  he  would  certainly  recommend  the  use  of 
the  tread-board,  to  be  placed  upon  the  cylinder  as  before 
mentioned,  and  the  supply  of  printing-ink  to  be  taken  from 
the  plate,  &c.  on  ndiich  the  smoke  was  received.  The  spe- 
cimens or  leaves  must  stiU,  however,  be  laid  upon  the  vellum 
while  inking  them,  for  the  reasons  before  given. 

Ten  minutes  may  be  considered  ample  time  for  taking 
two  impressions  at  once  from  a  plant ;  and  in  this  manner 
the  Editor  furmshed  himself,  in  the  last  year,  with  several 
hundred  impressions,  some  of  them  of  exceedingly  great 
beauty  and  accuracy,  and  such  as  scarcely  any  botanist  and 
very  few  artists  would  ever  think  of  obtaining.  He  would, 
however,  recommend  the  botamst  to  content  himself  witb 
delineating  the  general  features  (mly  of  plants,  whilst  on  his 
travels ;  and  trust  to  the  minute  accuracy  of  the  impres- 
sions which  he  should  also  thus  make,  for  the  proper 
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finiBhing  of  his  drawings  or  engravings^  when  more  at 
leisure. 

The  unleartied  traveller  may  in  this  way  very  greatly 
contribute  to  the  stores*  of  the  botanist,  by  thus  taking  im- 
pressions of  such  rare plantsas  he  may  meet  with  in  foreign 
countries:  and  indeed  a  collection  of  impressions  from 
Indian  plants,  exceedingly  valuable,  has  been  lately  brought 
to  this  country. 

We  are  also  informed  Ihat,  in  Germany,  botamoat 
works  have  been  illustrated  by  lithographic  plates,  made  by 
coating  the  plants  themselves  with  lithographic  ink,  and 
receiving  the  impressions  thereof  upon  the  stone  ;  firom 
which  nmnerous  copies  have  been  printed,  in  the  usual 
manner  of  lithography. 

OK  DRYINCh  PLANTS  FOR  THE  HORTUS-SIC€US» 

It  will  be  allowed,  that  a  ready  method  of  drying  plants^ 
by  which  they  may  be  rendered  fit  for  placing  in  the  Hortusi 
Siccus  in  two  days,  with  their  colours  more  perfectly  pre- 
served than  when  dried  in  the  usual  manner,  must  be  a 
desideratum  to  botanists. 

The  usiial  process  is,  to  place  the  plants  between  folder 
of  blotting-paper,  and  to  lay  heavy  weights  upon  them ; 
frequently  taking  them  out,  to  change  the  paper  and  pre^ 
vent  mouldiness,  during  the  long  space  of  fourteen  days  : 
iiiis  tedious  process,  no  doubt,  frequently  prevents  the 
botanist  from  making  such  large  collections  as  he  otherwise 
would  be  desirous  of  doing,  owing  to  the  great  loss  of  time^ 
and  trouble  occasioned  thereby. 

I^  however,  we  can  by  any  means  press  out  the  juices 
of  the  plants,  the  complete  drying  of  them  consequently 
takes  place  in  a  very  short  time.  To  this  end,  therefore, 
the  same  apparatus,  which  we  have  described  as  ap* 
plicable  to  the  copying  of  letters,  is  equally  adapted  :  all 
that  is  necessary,  being,  to  lay  the  plant  between  seveiral 
sheets  of  blotting-paper,  which  should  be  placed  on  the  bot- 
tpm  board,  with  the  other  board  above,  and  over  it  the  r^l^i;  # 
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the  pressure  is  then  to  be  made^.  in  the.  manner  abeady 
described ;  which  here  may^  as  well  as  in  other  cases, 
be  done  by  mounting  upon  the  rider  itself;  provided  that 
the  soles  of  the  operator's  shoes  be  thick  enough  to 
preserve  his  feet  from  injury^,  and  that  the  ruler  be  suffi- 
ciently hard  to  sustain  the  action  of  the  shoes  upon  it  with- 
out damage  ;  but^  otherwise,  a  third  board  may  be  pro- 
vided, to  lay  upon  the  ruler,  for  the  operator  to  stand  upon, 
as  before  described* 

The  juices  of  the  plants  will,  by  this  means,  be  mostly 
squeezed  out  through  their  stems,  and  absorbed  by  the 
blotting-paper,  at  one  operation.  Should,  however,  the 
plants  be  very  succulent,  a  repetition  of  the  process  may  be 
found  necessary.  After  this,  a  day  or  two  will  be  quite 
sufficient  to  dry  them  completely  for  the  hortus-siccus ;  the 
plants  being  again  placed  between  blotting-papers,  and 
moderately  pressed,  as  usual,  by  weights  laid  upon  them. 

ON  TAKING  LITHOGRAPHIC  IMPRESSIONS. 

The  Editor  succeeded,  on  hb  first  attempt,  in  taking  a 
perfect  impression  from  a  stone  containing  six  transferred 
manuscript-tickets  for  a  Theatre,,  which  had  already 
afforded  numerous  impressions,  in  the  following  manner : — 
He  placed  the  stone  (which  was  properly  inked  and  wetted, 
and  had  a  sheet  of  damped  printing-paper  laid  upon  it 
exactly  as  in  the  case  of  printing  in  the  Star  Lithographic 
Press)  upon  the  floor ;  and  covered  the  printing-paper  with 
a  smooth  calPs-skin  leather,  made  of  an  equal  thickness  by 
machinery  in  the  manner  now  commonly  done  for  book- 
binding :  the  smooth  side  of  the  leather  was  laid  in  contact 
with  the  printing-paper ;  and  upon  the  leather  was  placed 
the  ruler,  surmounted  by  the  tread-board  :  the  impression 
was  then  given  by  mounting  upon  the  tread-board,  and 
passing  the  ruler  two  or  three  times  backwards  and  for- 
wards over  the  sur&ce  of  the  leather. 

The  lithographic  printer,  who  affi)rded  the  means  of 
making  this  experiment,  declared  that  die  impression,  thus 
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Alumme  was  perfectly  melted  into  a  milk-white  enameL 

Silex,  into  a  colourless  glass. 

Baiytes  and  strontian^  into  a  greyish-white  enamel. 

Glucine  and  zircon  were  perfectly  melted  into  a  white 
enameL 

Lime,  prepared  by  the  calcination  of  Carrara  marble, 
waa  melted  into  a  perfectly  white  and  brilliant  enameL — 
The  splendour  of  the  light  was  such,  that  the  eye,  when 
naked,  and  even  when  protected  by  deeply-coloured  glasses, 
could  not  sustain  it.  The  lime  was  seen  to  become 
rounded  at  the  angles,  and  gradually  to  sink  down ;  and 
in  a  few  seconds  there  remained  only  a  small  globular  mass. 

Magnesia  was  affected  almost  exactly  as  lime :  the  light 
reflected  was  equally  vivid ;  the  surface  was  melted  into 
small  vitreous  globules. 

Platina  was  not  only  melted,  but  volatilized  with  strong 
ebullition. - 

A  great  number  of  minerals,  such  as  rock-crystal,  chal- 
cedony, beryl,  Peruvian  emerald,  peridot  (chrysoberyl), 
spinel-ruby,  &c.,  melted  with  the  greatest  facility. 

In  subsequent  experiments  which  Mr.  Silliman  has  com- 
municated to  us,  platina,  gold,  silver,  and  many  other  metals, 
were  not  only  rapidly  vaporized,  but  entered,  at  the  same 
time,  into  beautiful  and  vivid  combustion. 

Although  the  experiments  of  Mr.  Silliman  date  iii 
181S,  we  have  thought  that  they  ought  to  be  known  upon 
our  continent  They  demonstrate,  on  the  one  hand,  that 
Dr.Clarke  has  been  anticipated  in  America, with  respect  to 
the  fusion  of  bodies  in  the  flame  of  hydrogen  and  oxygen ; 
and  on  the  other,  that  the  blowpipe  of  Hare  gives  results 
almost  perfectly  identical  with  those  of  Brook. 

REMARKS  BY  THE  (AMERICAN)  EDITOR. 

Having,  in  company  with  Professor  Oriscom,  used  the 
blowpipe  of  Brook,  and  repeated  with  it  many  of  the  expe- 
riments cited  above,  we  are  constrained  to  agree  with 
Messrs.  Gay  Lussac  and  Arago,  (an  authority  which  both 
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tm  this  point  and  on  that  o{  priority,  will  probably  be  ad- 
mitted as  of  the  first  import)^  and  to  say,  that  we  can 
perceive  very  little,  if  any,  superiority  which  Brook's 
instrument  has  over  the  prior  and  original  invention  of 
Mr.  Hare.  The  exact  apportionment"of  die  gases  is,  at  first 
view,  a  consideration  of  importance ;  but  in  practice,  (and 
we  speak  from  a  long  course  of  experience  with  Mr.  Hare's 
instrument,)  it  is  realty  found  of  very  small  moment.  A  little 
habit  in  using  the  instrument,  soon  enables  the  operator  to 
decide  by  the  eye,  from  the  size  and  intensity  of  the  flame, 
especially  when  directed  upon  any  object,  whether  the  pro- 
portions are  right;  and  nothing  is  easier  than  to  alter  them, 
by  simply  turning  the  key  of  one  stop-cock,  or  of  the 
other,  as  may  appear  necessary.  We  can  say,  with  the 
utmost  confidence,  that  there  is  no  difficulty  on  that  head ; 
and  the  results  with  the  two  instruments  sufficiently  esta- 
blish this  fact. 

Theory  would  probably  lead  us  to  expect*  much  from  the 
effect  of  pressure : — but  here  again  we  were,  when  using 
Brook's  instrument,  greatly  disappointed.  We  raised  the 
pressure,  by  forcing  in  the  mixed  gases  till  the  flat  sides  of 
the  thick  and  strong  copper  paraUelopiped,  which  is  employ- 
fed  as  a  recipient,  were  swollen  out  till  they  were  distinctly 
convex ;  and  yet  the  intensity  of  the  flame  did  hot  appear 
to  surpass  that  produced  by  Mr.  Hare's  instrument,  used 
with  the  aid  of  a  pressure  of  a  few  inches  of  water. 

Ought  we,  however,  even  from  theory,  to  expect  any 
advantage  from  pressure,  beyond  that  which  may  cause  the 
gases  to  flow  decidedly  to  the  focus,  and  with  such  rapidity 
as  to  keep  up  a  constant  supply.  As  there  is  notliing  to 
confine  the  stream  of  gas — ^no  re-acting  force,  particularly 
on  the  sides  6(  the  stream,  except  simply  the  pressure  of 
the  atmosphere,  will  not  the  effect  of  great  pressure  be,  to 
dissipate,  laterally,  a  portion  of  the  gases  so  that  they  will 
not  arrive  at  the  focus  ;  either  burning  out  of  it,  or  possibly, 
even  to  some  extent,  escaping  combustion. 

In  Brook's  instrument,  also,  were  a  high  pressure  deemed 
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of  advantage,  it  is  evidently  very  transient;  as  the  mataent 
the  gases  begin  to  flow,  it  is  diminished,  probably,  in  a 
geometrical  ratio ;  and  it  is  very  soon  reduced  to  a  pres- 
sure not  superior  to  that  exerted  in  Mr.  Hare's.  From 
the  small  capacity  of  the  reservoir,  the  entire  duration  of 
one  charge  of  gas  is  also  very  short,  and  it  is  burnt  out 
in  a  minute  or  two.  It  is  true,  it  is  possible  in  some 
measiu'e  to  compensate  for  this  defect,  by  employing  an 
assistant  to  inject  gas  constantly  while  the  flame  is  burn- 
ing ;  but  this,  besides  the  inconvenience  of  the  thing,  would 
^probably  occasion  vibrations  in  the  flame. 

The  reservoir  for  Brook's  blowpipe  may,  indeed,  be 
made  stronger  and  larger,  to  any  extent;  but  who,  consi- 
dering the  evident  liability  to  explosion  which,  after  all  the 
ingenious  contrivances  to  prevent  it,  does  occasionally  hap- 
pen, would  wish  to  be  in  the  vicinity  of  even  a  cubic  foot  of 
these  gases ;  which,  when  kindled,  would  of  course  exert,  in 
their  explosion,  a  force  proportionate  to  the  resistance  of 
the  walls  of  the  reservoir,  and  might  therefore  propel  frag- 
ments with  even  fatal  velocity*. 


*  That  this  inference  is  not  unfounded,  will  perhaps  appear  from  the 
following  fact.  We  had  been  accustomed  (borrowing  the  experiment 
jRrom  the  late  Dr.  Woodhouse  of  Philadelphia)  to  mix  fulminatmg-mer- 
cury  and  oxymuriate  (chlorate)  of  potash,  by  agitating  them,  on  an  open 
paper,  by  a  feather  ;  they  were  then  gently  poured  into  the  bowl  of  a 
common  tobacco-pipe ;  and  exploded,  by  pouring  sulphuric-acid  upon  them, 
out  of  a  vessel  held  upon  a  long  pole  :  the  explosion  was  always  very 
violent,  but  no  harm  happened  from  the  fine  fragments  into  which  the 
bowl  was  always  broken. 

On  one  occasion,  we  substituted,  for  the  pipe-bowl,  a  common  tin-plate 
candle-extinguisher ;  placing  it  with  the  vertex,  of  course,  downwards,  in 
an  iron  candlestick,  which  was  intended  to  act  as  a  support.  We  were 
aware,  that,  by  the  explosion,  the  tin  recipient  would  be  torn ;  but  we 
imagined  that  the  fragments  would  hardly  be  projected ;  or,  if  they  were, 
it  was  concluded  that,  on  account  of  their  thinness,  they  would  not  be 
propelled  to  any  distance,  nor  with  sufficient  momentum  to  do  any  harm. 
But  when  the  explosion  occurred,  the  iron  candlestick  was  split,  although 
no  part  of  it  was  missing ;  and  the  fragments  of  the  tin  extinguisher  were 
shot  out  among  the  audience,  to  the  distance  of  twenty  feet  all  aiound ; 
several  persons  were  scratched ;  and  one  young  man  had  the  right  tem- 
poral artery  divided,  so  as  to  produce  a  copious  hsemorrage.  Perhaps  this 
little  incident  will  justify  the  remarks  in  the  text. — ^American  Editor. 
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Especially  would  this  danger  be  serious^  were  such  yo- 
Ittmes  of  the  gases  employed  as  to  keep  up  a  trBxa  of  expe- 
riments four  hours,  without  recruiting  the  gases.  This  is 
the  case  in  the  large  pneumatic  cistern  in  the  laboratory  of 
Yale  College.  The  recipients  for  gas,  in  this,  amount  col- 
lectively to  the  capacity  of  fifty  gallons :  they  are  all  con« 
nected  at  {Measure :  the  gas  in  them,when  they  are  full,  has 
a  pressure  of  fifteen  inches  of  water;  and  the  consumpficm 
of  half  a  cubic  foot  of  gas  reduces  the  pressure  only  one 
inch,  and  so  in  proportion. 

This  instrument,  or  one  on  similar  prindples,  has  be^i  in 
use,  in  our  hands,  for  the  purposes  of  the  compound  blow-^ 
pipe,  seventeen  or  eighteen  years ;  and  no  explosion  ever 
occurred,  or  can  occur,  because  the  well  of  the  cistern  is  be- 
tween the  two  hostile  gases. 

The  scale  of  the  instrument  has  enabled  us  to  indulge, 
even  to  luxury,  in  the  numerous  and  splendid  experiments 
of  fusions  and  combustions,  which  were  performed  on  most 
substances  that  possess  any  particular  interest,  in  the  suc- 
cessive public  courses  of  chemistry,  before  the  various  clas* 
ses,  as  well  as  in  private  researches,  for  years  before  the 
Cambridge  experiments  were  ever  heard  o£ 

APPLICATION  OF  HARE*S  BLOWPIPE    TO  THE  SYNTHETICAL 

FORMATION  OF  WATER. 

The  synthetical  formation  of  water,  firom  the  combustion 
of  the  oxygen  and  hydrogen  gases,  is  of  course  an  interest- 
ing experiment,  to  all  who  attend  on  a  course  of  chemical 
demonstrations. 

The  apparatus  of  Lavoisier — or  rather  an  enlarged  and 
improved  one  which  we  had  made,  under  our  direction,  in 
London — exhibits  the  fact  extremely  well;  but  the  ap{>a- 
ratus  is  expensive,  rather  complicated,  and  not  without 
some  practical  difficulties  in  the  use. 

We  have,  this  season,  availed  ourselves  of  Mr.  Ibre's 
blowpipe ;  and  have  applied  it,  with  good  success,  to=-ex- 
hibit  the  formation  of  water.  For  this  purpose,  the  two 
tubes  which  end  in  tibe  frustrum  of  platina,  are  screwed  out 
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fftid  inserted  through  a  cork:  they  are  then  agam  screwed 
ihto  the  platina ;  and  are  lastly  connected  with  the  tubes 
which  lead  to  the  reservoirs  of  gas^  exactly  as  when  we  are 
to  use  the  compound  blowpipe. 

An  apothecary's  bottle,  which  shoiild  be  from  fifteen  to 
eighteen  inches  high,  and  of  the  capacity  of  about  three 
or  four  gallons,  is  then  filled  with  oxygen-gas.  This  is 
easily  done,  without  the  air-pump,  by  using  a  tube  bent 
twice  at  right  angles,  and  long  enough  to  reach  with  one 
leg  to  the  bottom  of  the  bottle :  the  other  leg  is  then 
screwed  to  the  stop-cock  of  a  large  bell-glass :  this  last  is 
filled  with  oxygen-gas,  and,  by  being  pressed  into  the 
tirell  of  the  pneumatic  cistern  while  the  long  leg  of  the 
bent  tube  is  passed  to  the  bottom  of  the  large  bottle,  on 
turning  the  key  of  the  stop-cock  of  the  bell-glass  the 
o>:ygen-gas  flows  in,  lifts  the  common  air  out,  and  takes  its 
place ;  thus  filling  the  bottle  with  an  atmosphere  of  oxygen- 
gas,  without  resorting  to  the  air-pump,  and  without  wet- 
ting the  inside  of  the  bottle,  which  would,  of  course,  render 
the  experitnent  nugatory,  and  the  result  ambiguous.  It  is 
known  when  the  bottle  is  filled  with  oxygen-gas,  by  bring- 
ing  a  taper,  that  instant  blown  out,  to  the  mouth  of  the' 
bottle;  when,  if  full,  the  taper  will  be  re-lighted. 

Things  being  thus  arranged,  the  flame  of  the  compound 
blowpipe  is  lighted,  and  is  introduced  into  the  bottle; 
taking  care  not  to  bring  it  within  nine  or  ten  inches  of  the 
bottom:  the  cork  which  is  on  the  tubes,  closes  the  mouth 
of  the  bottle* ;  which  is,  from  the  first  moment,  kept  cold 
by  copious  streams  of  water,  poured  incessantly  over  the 
shoulders  of  the  bottle ;  which  if  neglected  for  a  minute  or 
two,  will  grow  hot,  the  vapour  of  the  water  formed  will 
np  longer  condense,  it  remains  in  the  form*  of  steam,  and, 
if  the  bottle  be  tight,  will  produce  an  explosion ;  or  ii^  after 
the.  glass  is  once  hot,  we  attempt  to  pour  on  water,  the 

•  Not,  however,  ahsdutely  tight,  for  fear  of  explosion,  from  t^ie  great 
rareiaction  arising  from  the  heat. 
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bottle'  cracks.  But,  by  reasonable  attention,  there  is  no* 
difficulty,  and  we  let  in  both  gases  at  once,  or  the  hydrogen 
only,  and  the  oxygen  as  it  is  wanted ;  and  thus  produce  a» 
much  water  as  we  choose,  or  as  our  gases  will  afford. 

The  experiment  may  be  performed  without  first  filling 
the  bottle  with  oxygen  gas,  and  by  operating  with  it  full  of 
common  air,  but  the  nitrogen,  in  a  degree,  obstructs  the 
combustion,  and  the  result  is  less  satisfactory. 

This  little  application  of  Mr. "  Hare's  blowpipe  may, 
perhaps,  be  of  some  use  to  chemicail  demonstrations,  and 
serves  to  evince  the  additional  value  of  this  fine.inst]:u- 
ment. 


LXX  VIII. — On  Various  Cements.    By  the  Editor. 

YATEs's  WATER-PROOF  GLUE  OR  CEMENT. 

Take  of  the  best  Irish  glue,  four  ounces;  and  of  isinglass, 
two  ounces:  these  must  be  dissolved  in  mild  ale  {not  stale)  y 
over  a  slow  fire,  in  a  common  glue-kettle,  to  the  consist- 
ence  of  strong  glue ;  when  one  ounce  and  a  half  of  well- 
boiled  linseed  oil  must  be  gradually  added,  and  the  whole 
well  incorporated  together  by  stirring.  To  increase  the. 
strength  of  the  glue,  more  isinglass  may  be  added.  ^ 

This  cement  is  applicable  to  the  joints  of  wood,  in  every 
branch  of  manufacture ;  as  also  to  joining  earthenware, 
china,  and  glass ; — care  being  taken  to  press  the  parts  well^ 
together,  and  to  allow  them  sufficient  time  to  set 

The  cement,,  when  cold,  and^made  into  cakes,  assumes 
the  appearance  of  India-rubber;  and,  like  it,  is  elastic. 
It  may  at  any  time,  when  wanted  for  use,  be  dissolved,  by 
a  gentle  heat,  in  any  proper  iron  or  glazed  earthen-vessel ; 
first  putting  into  it  a  little  mild  ale,  to  prevent  it  fjrom 
burning  at  the  bottom  of  the  vessel ;  and  adding  more  ale,, 
to  bring  it  to  a  proper  consistence  for  use.  To  cement 
leather  together,  for  harness,  bands  for  machinery,  &c., 
having  prepared  the  joints  in  the  usual  way,  as  if  for  sew-, 
ing,  apply  the  cement  while  hot,  laying  a  weight  upon. 
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each  joiiit,  as  it  is  made :  let  them  remain  six  hours  hefom 
using,  and  the  joints  will  then  become  nearly  as  firm 
as  if  made  of  one  entire  piece  of  leather.  An  excellent 
cement  for  stopping  leaks  in  casks,  &c»  may  be  made  by 
putting  a  little  tow  to  the  other  ingredients.  The  Editor 
had  this  receipt  from  a  Mr.  H.  Yates,  in  the  year  1811. 

GLUE  AND  RESIN  CEMENT. 

Two  parts  of  glue  and  one  part  of  resin  are  to  be 
melted  together ;  and  a  sufficient  quantity  of  xed-ochre 
added,  to  colour  it 

This  cement  is  used  ta  cement  hones  into  their  wooden- 
frames,  and  appears  likely  to  be  useful  for  many  other  pur- 
poses. The  Editor  is  indebted  for  it  to  the  kindness  of 
W.  H.  PtePYS,  Esq.,  F.R.S.,  in  the  year  1802 ;  from  whom 
he  had  also  the  following. 

GLUE  AND  LINSEED-OXL  CEMENT. 

Strong  glue,  well  made  with  water,  one  pint ;  and  one- 
eighth  of  a  pint  of  linseed  oil  added  to  it,  drop  by  drop, 
whilst  boiling. 

With  this  glue  or  cement,  the  joiners  imite  the  parts  of 
ngn-boards,  or  other  works  which  are  to  resist  the.  effects 
of  moisture. 

The  three  preceding  receipts  afford  curious  instances 
of  the  possibility  of  uniting  apparently  discordant  materials. 
Another  instance  of  such  ^  combination  has  been  given  at 
p.  358  of  our  present  Number,  in  the  composition  of 
M.^  Faujas  de  St  Fonde's  elastic  varnish  for  silk. 

ON  THE  GUM-AMMONIACAL  CEMENT. 

This  cement  is  formed  by  adding  to  a  solution  of  gum- 
aiiitdoniac  in  proof-spirit,  some  isinglass  or  parchment-glue, 
and  uniting  them  in  a  gentle  heat. 

The  chief  value  of  this  cement  consists  in  the  great 
readiness  with  which  it  melts  in  a  small  degree  of  heat^  and 
the  little  tendency  it  has  to  be  affected  by  mixture. 


\ 
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This  cement  is  very  much  employed  by  entomologists, 
in  joining  together  the  dislocated  parts  of  insects ;  for 
which  purpose  it  is  exceedingly  convenient 

ISINQLASS  CEMENT. 

Isinglass,  dissolved  in  brandy  or  proof-spirit,  readily 
melts  by  a  gentle  heat,  and  forms  a  very  useful  and  conve- 
nient cement 

SALISBURY  GLUE  CEMENT. 

This  is  made  by  dissolving  the  Salisbury  glue  (which  is 
much  stronger  and  lighter-coloured  than  the  common 
English  or  Irish  glue)  in  gin  or  proof-spirit ;  and  is  a  very 
convenient  cement,  similar  to  the  above,  but  harder. 

CEMENT  OF  ISINGLASS  AND  GUM-ARABIC. 

This  cement  is  composed  of  two  parts  of  isinglass,  and 
one  part  of  the  best  gum-arabic,  put  into  a  bottle,  and 
covered  with  gin  or  proof-spirit;  and  the  bottle  being 
loosely  corked,  is  to  be  placed  in  a  vessel  of  water,  and 
boiled  till  the  solution  is  effected;  which  may  tlien  be 
strained  for  use. 

In  this  valuable  cement,  the  isinglass  and  gum-arabic 
correct  each  other's  defects;  die  isinglass  giving  to  the 
gum  toughness,  and  the  gum  increasing  the  hardness  of 
the  isinglass ;  and  both  together  forming  a  most  useful 
cement,  particularly  for  mounting  opaque  objects  for  the 
microscope. — The  Editor  is  indebted  for  it  to  Mr.  Ratley, 
of  Duke's-Court,  St.  Martin's-Lane. 

[To  be  continued,^ 


LXXIX. — On  an  Improved  Mode  of  taking  Casts  from 
the  Head.    By  Mr.  James  Deville. 

There  has  hitherto  existed  a  great  difficulty  in  moulding 
tlie  entire  human-head  in  plaster  of  Paris.  Mr.  Deville 
has  completely  succeeded  in  removing  this  difficulty,  by 
the  invention  of  a  copper  receptacle,  filled  yffith  the 
prepared  plaster ;  which  receives  and  moulds  the  hinder 
parts  of  the  head  and  neck, ^whilst  the  moulding  of  the 
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tBce  and  other  parts  are  going  on.  The  copper  receptacle 
has  a  rim  or  border^  extending  nearly  around  it^  for  the 
plaster  to  rest  upon.  Mr.  Deville  has  likewise  invented  a 
most  convenient  and  portable  couch^  whereon  the  person 
imdergoing  the  operation  may  rest  nearly  in  a  recumbent 
posture.  He  has  also  reduced  the  process  to  such  perfec- 
tion, that  the  time  requisite  for  the  whole  operation  does 
not  ordinarily  exceed  ten  minutes:  and  has  besides  intro- 
duced such  facilities  and  conveniences,  the  result  of  his 
long  experience  and  practice  in  general  moulding,  that  the 
operation  is  entirely  freed  from  those  unpleasant  circum- 
stances which  have  hitherto  contributed  to  prevent  this 
truly  useful  art  from  being  so  generally  employed  as  it 
ought  to  be. 

It  must  be  obvious,  that,  next  to  a  bust,  a  cast,  thus 
taken,  (and  especially  after  the  eyes  have  been  opened,  and 
the  mouth  a  little  altered,  which  entirely  removes  the 
unpleasant  appearance  of  these  casts,)  is  the  most  faithful 
representation  of  the  human  features,  and,  indeed,  is  essen- 
tially necessary  to  the  proper  execution  of  a  bust. 

Mr.  Deville  is  now  continually  employed  in  making  casts 
from  the  life ;  and  has  lately  been  honoured  by  several 
Ladies  submitting  to  the  operation. 

The  study  of  Phrenologyy  now  so  fashionable  a  pursuit, 
has  received  great  assistance  from  the  numerous  casts 
already  made  by  Mr.  Deville ;  and,  whatever  may  be  the 
final  result  in  regard  to  the  positions  maintained  by  its 
professors,  the  accession  of  so  many  accurate  resemblances 
of  eminent  persons  must  inevitably  contribute  to  the  advan- 
tage of  the  public. 

Mr.  Deville  has  already  a  very  large  and  highly-interest- 
ing collection  of  these  casts,  at  his  manufactory  and 
extensive  gallery  in  the  Strand,  exhibiting  gratis,  for  the 
gratification  of  the  public,  and  of  those  persons  in  parti- 
cular who  are  now  pursuing  the  study  of  Phrenology. 


{    377.    ] 
LXXX. — On  Iron  and  Steel,    By  the  Editor. 

ON   THE  PARTIAL   CONVERSION   OF   IRON   INTO  STEEL. 

[Continued  from  p.  260.] 

The  benefits  to  be  derived  from  the  partial  conversion  of 
iron  into  steel  are  still  farther  exemplified  in  the  instance 
of  using  blistered  steel ;  which,  as  is  well  known,  is  in  thick 
bars,  but  partially  converted  in  the  middle ;  at  any  rate,  it 
more  nearly  resembles  iron  in  that  part  than  steel.  This 
property,  however,  in  the  hands  of  skilful  workmen,  is  no 
disadvantage,  but  the  contrary.  Mr.  H.  Maudslay  has 
long  been  in  the  habit  of  availing  himself  of  this,  m  steeling 
edge-tools,  &c.  in  the  following  ingenious  manner: — ^He 
splits  the  bar  into  two  parts,  down  its  middle ;  and  again, 
for  some  purposes,  subdivides  those  split  parts:  he  then 
welds  the  internal  part,  or  that  which  most  nearly  ap- 
proaches to  the  state  of  iron,  to  the  iron  of  which  the  tool 
is  made,  and  thus  preserves  the  external  coat  of  steel  to 
form  the  edge  of  the  tool  he  is  making. 

ON   welding   cast-steel   TO   IRON, 

.  This  is  a  very  difficult  process,  and  not  to  be  done  but 
by  skilful  and  careful  workmen,  on  account  of  the  cast- 
steel  becoming  so  fragile  when  highly  heated.  The  art, 
however,  is  this ;  namely,  to  heat  the  iron  to  the  highest 
degree  it  will  admit  of,  and  the  steel  as  hot  as  it  will  safely 
allow ;  and,  laying  them  together,  the  extra  heat  of  the 
iron  will  cause  them  to  unite,  by  hammering :  excellent 
hammer-faces  are  steeled  by  this  method,  which  prove 
very  durable  in  use.  Dies  for  stamping  medals,  coins,  &c. 
are  made  in  a  way  somewhat  different : — A  cylinder  of 
cast-steel  is  inclosed  in  a  hollow  ring  or  cylinder  of  iron, 
which  guards  it  in  the  fire  from  being  too  highly  heated ; 
and,  when  carefully  welded,  the  outer  surface  of  the  steel 
is  cut  away,  and  an  excellent  die  is  thus  formed.  These 
dies  are  hardened,  after  being  properly  heated,  by  placing 
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them  under  a  stream  from  a  column  of  water  of  consi* 
derable  height,  and  carefully  removing  or  brushuig  off  the 
air^bubbles  (niiich  form  whilst  they  are  cooling)  with  a 
birch-broom. 

ON    CASE-HARDENiNO  IRON. 

_^  * 

This  is  effected  by  inclosing  the  articles  in  carbonaceous 
compounds^  either  animal  or  vegetable,  and  exposing  them 
to  heat,  in  close  vessels,  unt3  the  change  is  completed,  and 
the  surface,  at  least,  of  the  articles  is  converted  into  steeL 
For  this^urpose,  bones,  from  which  the  ammonia  has 
been  extracted  by  distillation  in  close  vessels  at  a  high 
temperature,  and  which  are  afterwards  ground  to  a  coarse 
black  powder,  are  chiefly  used :  the  articles,  being  sur- 
rounded with  this  powder,  contained  in  cast-  or  sheet- 
iron  vessels,  are  exposed  to  a  high  red  heat,  in  an  open 
fire-place,  for  several  hours,  until  the  surfaces  of  the  iron 
articles  are  sufficiently  changed  to  steel;  when,  if  large 
enough,  they  may  be  taken  out,  whilst  hot,  and  quenched 
in  water ;  or,  if  too  small  and  numerous,  the  whole  contents 
of  the  vessel,  bone-dust  and  all,  may  be  poured  into  the 
water.  Any  parts  of  the  articles  which  are  required  to 
remain  iron  after  this  operation,  may  be  guarded  from  the 
action  of  the  carbon,  by  coating  them  with  clay  or  loam. 

Sometimes  the  water  is  covered  with  a  layer  of  oO,  two 
or  three  inches  in  depth,  to  prevent  the  small  steel  articles 
from  being  cracked  m  quenching:  and  it  is  very  con- 
venient,  in  this  case,  to  have  a  wire-sieve  suspended  in  the 
water,  at  a  proper  depth  beneath  its  surface,  to  suffer  the 
bone-ashes  to  fall  through,  but  to  catch  and  detain  the 
small  articles,  and  bring  them  with  it  out  of  the  liquid. 

Other  substances  are  also  employed  for  case-hardening ; 
particularly  leather,  burnt  tiU  it  will  pulverise,  which  is  a 
very  powerful  agent ;  also  the  hoofs  and  horns  of  animals, 
after  being  dried  in  an  oven,  and  beat  to  a  coarse  powder, 
which  are  preferred  by  gunsmiths  for  their  work. 
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ON   DECARBONATING  CAST-STEEL. 

This  process  is  much  used,  where  it  is  wished  to  form 
steel  articles  fi*ee  from  flaws  or  other  blemishes,  which 
more  or  less  abound  in  all  kinds  of  iron ;  and  which  might 
considerably  lessen  their  value,  after  bestowing  much  time 
and  expense  in  forming  them :  whereas  cast^steel,  treated 
in  the  manner  now  to  be  described,  forms  the  softest  and 
purest  iron^  fit  for  the  most  delicate  purposes. 

The  cast-steel,  in  slender  rods,  plates,  or  sheets,  is  coiled 
up  spirally,  leaving  sufiicient  spaces  between  the  coils ;  and 
is  put  into  iron-cases,  filled  either  with  rusty  iron-filings, 
or  scales  from  the  smith's  forge,  so  as  to  be  in  contact  with 
the  steel  everywhere :  these  cases  are  then  placed  in  an 
open  fire-place,  and  continued  in  a  red  heat  for  several 
days  and  nights,  according  to  the  thickness  of  the  steel, 
and  until^  on  trial,  it  entirely  loses  its  property  of  harden- 
ing when  quenched  in  water.  The  carbon  has,  in  this 
operation,  quitted  the  steel,  to  unite  itself  with  the  iron-, 
filings,  &c.;  and  the  steel  is  now  become  pure  iron,  very 
easily  worked  into  any  required  shape :  and  it  is  either  left 
in  its  soft  state,  for  some  purposes ;  or  it  may  be  partially 
converted  into  steel,  by  case-hardening,  to  receive  the  most 
exquisite  polish,  when  necessary. 

ON  FORMING  IRON-FILINGS  AND  SCRAPS  INTO  BARS. 

This  operation  is  termed  lalling;  and  is  effected  by 
wetting  the  filings  with  a  solution  of  common  salt  in  water, 
and  spreading  the  mass  upon  pieces  of  coarse  cloth :  the 
scraps  of  iron  are  next  placed  upon  it,  ^d  enclosed  by 
wrapping  the  filings  and  cloth  around  them  :  they  are  then 
tied  up  securely;  and  laid  by,  until  the  action  of  the 
muriatic-acid  upon  the  filings  has  corroded  and  hardened 
them  into  a  hard  mass ;  when  the  cloths  are  taken  oft)  to 
serve  again ;  and  the  ball  of  iron  is  put  into  the  forge  fire, 
heated  to  a  welding  heat,  and  drawn  out  by  hammering 
into  bars  for  use. 
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ON  MAKING  VERY  TOUGH  IRON. 

This  is  effected  by  selecting  those  parts  of  articles  which 
consist  of  iron  and  steel  welded  together ;  such  as^  the 
shoulders  of  old  bayonets  and  sword-blades,  of  table 
knives,  &c. ;  the  steel  parts  being  previously  cut  off  to 
serve  again  as  steeL  These  shoulders  are  then  to  be  put 
into  earthen  vessels,  termed  Balling  Pots,  and  heated  in  a 
proper  reverberatory  furnace,  termed  a  Balling  Furnace, 
to  a  welding  heat,  and  submitted  to  the  action  of  a  forge-* 
hammer ;  which  soon  causes  the  earthen  crust  to  fall  away 
from  the  mass,  and,  by  proper  management,  converts  the 
mixture  into  bars  for  use,  as  an  extraordinary  tough  iron, 
equal  to  the  old-sable  Russian  iron;  owing,  no  doubt,  to  the 
mixture  of  steel  with  it 

[To  be  continued^ 


ItXXXI.'^Account  of  the  Copperas  Mines,  and  Manufac' 
tory,  in  Strafford,  Vermont.    By  Dr.  John  Locke,* 

The  Mine  is  situate  about  twelve  miles  from  Dartmouth 
College,  and  about  five  miles  from  Thetford.  It  is  near  the 
summit  of  a  hill,  which  rises  probably  two  or  three  hundred 
feet  above  the  bed  of  the  streams  in  the  valley  below. 

The  gangue  in  which  it  occurs  is  mica-slate ;  the  strata 
of  which  are  very  highly  inclined  to  the  horizon,  and  pre- 
sent their  long  ridges  above  the  surface,  in  various  parts  of 
the  hill,  particularly  at  its  summit.  There  are  occasionally 
veins  of  quartz  in  the  slate.  The  rocks  for  several  mileQ 
around  are,  as  far  as  I  observed,  principally  mica  slate. 

There  are  no  particular  indications  of  iron  at  any  consi- 
derable distance  from  the  mass  of  the  mine,  but  the  transi- 
tion from  the  slate  to  the  pyritic  ore  is  abrupt.  The  mine 
has  been  opened  obliquely  up  the  hill,  about  seventy  rods 
in  length  and  four  in  breadth.  The  ore  has  been  traced 
near  half  a  mile,  running  pretty  much  in  the  direction  of  the 
strata. 

*  From  Vol.  III.  of  Silliman^s  American  Journal  of  Science  and  Arts. 
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-  The  ore  consists  of  an  aggregate  of  quartz  and  uiide- 
composed  pyrites  in  small  grainis.  In  its  granular  aggrega- 
tion,  the  ore  resembles  the  quartz  and  feldspar  in  fine- 
grained  granite.  The  pyrites  constitutes  the  greater  pro- 
portion,  Many  specimens  contain  abundance  of  needle- 
shaped  crystals  of  schorl.  Its  fracture  possesses  metallic 
lustre;  and  most  of  it  approaches  in  colour  to  pale  brass, 
from  which  it  varies  to  steel  grey. 

The  ore  is  very  compact,  and  is  obtained  for  manufac- 
turing by  drilling  and  blowing.  In  manufacturing  it  into 
copperas,  it  goes  through  the  several  operations  of  decom- 
position, lixiviation,  and  evaporation  ;  each  of  which  con- 
stitutes  a  distinct  operation.  For  several  years,  the  manu- 
&cturers  effected  the  decomposition  in  the  following  man- 
ner :  the  ore  was  broken  into  fragments  of  a  foot  or  less 
in  diameter,  and  heaped  upon  inclined  scaffolds  erected  and 
floored  with  plank  for  the  purpose.  Thus  exposed  to  the 
action  of  air  and  moisture,  it  very  gradually  decomposes  at 
the  surface.  Thus,  from  the  same  mass  of  ore  a  solution 
was  obtained  year  after  year,  either  by  the  rains,  or  by  the 
application  of  water  by  other  means.  The  solution  was 
received,  from  the  inclined  scaffolds,  in  plank  cisterns. 

For  three  or  four  years  past  they  have  adopted  a  more 
expeditious  method  of  decomposition,  which  was  discovered 
in  the  first  place  by  accident.  They  break  the  ore  into 
much  smaller  fragments,  three  inches  add  less  in^diamet^r ; 
^nd  throw  them  into  a  convenient  heap,  taking  care  to  leave 
air-holes  at  the  base,  so  as  to  allow  the  air  to  pass  freely 
through  the  heap.  On  applying  water,  the  decomposition 
^commences ;  and  so  much  heat  is  evolved,  as  presently  to 
raise  the  temperature  of  the  heap  to  such  a  degree  as  to 
charr  wood,  boil  water,  sublime  sulphur,  &c.  Great  quan- 
tities of  sulphurous  acid  gas  are  evolved  during  the  pro- 
cess ;  and  in  the  course  of  three  or  four  weeks  the  whole 
becomes  de-integrated,  and  ready  to  fall  into  the  state  of 
powder.     It  then,  by  lixiviation  with  water,  yields  all  its 
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wash  of  the  whole  mine.  There  has  been  cut  in  du^ 
compact  ore,  quite  across  the  lower  edge  of  the  mine,  a 
channel,  into  which,  by  its  inclination,  the  mine  discharges 
the  wash  of  every  shower,  together  with  the  natural  oozing 
from  the  hill  above.  A  trough  conveys  the  fluid  from  the 
channel  to  the  boilers.  To  increase  the  efiect  of  this  na^ 
tural  brook  of  copperas,  the  ore  has  been  broken  into  large 
fragments,  and  heaped  along  the  upper  side  of  the  channel, 
there  to  undergo  a  slow  decomposition,  precisely  as  it  does 
upon  the  scaffolds  mentioned  above. 

The  mine  where  it  has  not  been  opened,  is  covered  with 
oxide  of  iron,  which  consists  principally  of  incrustations  of 
vegetables. 

In  the  part  where  I  examined  these  incrustations,  they 
are  about  three  feet  deep.  The  vegetables  seem  to  have 
been  enveloped  by  a  thin  uniform  crust ;  but  having  de- 
cayed and  disappeared,  the  crust  remains  an  empty  mould 
or  pattern  of  the  vegetable.  The  general  figiure  of  the 
vegetable  is  pretty  well  preserved  in  the  external  form  of 
incrustation;  but  the  internal  cavity  is  wonderfully  perfect, 
the  sinuosities  of  the  bark,  the  veins  of  the  leaves,  and  the 
striae  of  the  buds,  being  preserved  to  microscopic  minuteness. 
The  impressions  are  so  perfect,  that  it  is  difficult  for  one  to 
convince  himself  that  the  real  vegetable  is  not  there.  AU 
the  vegetables  that  we  should  expect  to  find  upon  a  given 
spot  of  groimd  in  the  woods,  seem  to  occur  there.  I  could 
in  general  recognise  the  species,  and  even  the  varieties. 
Among  the  specimens  I  obtained,  were  the  following : 
branches  of  the  hemlock-fir  and  its  cones;  nuts,  burrs,  and 
leaves  of  the  beech ;  hazel-nuts;  and  a  species  of  golden-rod, 
which  I  recognised  by  a  peculiar  swelling  often  produced 
upon  this  plant  by  an  insect.  I  could  not  ascertain  that  any 
animals  had  ever  been  found  incrusted.  The  incrustationist 
are  divided  into  several  strata,  by  layers  of  oxide ;  which  have 
a  structure  so  compact  as  to  present  a  fracture,  almost  or 
quite  vitreous. 
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The  superintendant  told  me,  that  four  men  mamifistc- 
tured  one  hundred  tons  of  copperas  in  a  year,  besides 
carrying  on  the  business  of  a  small  &rm. 

A  small  quantity  of  the  oite  has  been  found,  which  had 
undergone  a  spontaneous  decomposition,  and  was  thought 
to  be  very  rich.  The  superintendant  told  me,  that  a 
barrel  of  it  afforded  three  hundred  and  thirty-three  pounds 
of  copperas.  When  I  considered  the  quantity  of  iron  the 
liquor  dissolves,  and  the  water  it  acquires  in  crystallization, 
this  statement  seemed  less  incredible  than  at  first 

I  have  deposited  specimens  of  the  gangue,  of  the  ore  in 
its  various  conditions,  tiie  crystals,  &c.,  in  the  New  Eng- 
land Museum,  Boston. 

John  Locke. 

LX  XXIL — On  the  Tests  for  Arsenic.    By  Professor 

SiLLIMAlC.* 

It  is  a  question  very  interesting  to  Medical  jurisprudence, 
whether  there  is  any  test  for  arsenic,  which  can  be  impli- 
citly relied  on,  to  such  an  extent  as  to  justify,  on  tiiat 
ground  alone,  the  condemnation  of  an  accused  person. 
Some  experience  in  such  cases  has  produced  in  us  an  in- 
creasing impression,  that  nothing  short  of  the  actual  pro- 
duction of  the  metallic  arsenic  can  be  safely  relied  on  for 
the  above  purpose ;  altiiough  various  tests  may  serve,  more 
or  less  perfectly,  to  guide  the  inquiries,  and  to  influence 
tiie  opinion  of  the  practical  chemist. 

A  pupil,  Dr.  T.  D.  Porter,  now  a  member  of  the  faculty 
of  the  University  of  South  Carolina,  in  his  inaugural  disser- 
tation, states,  that  he  finds,  on  repeating  some  of  the  popu- 
lar experiments,  with  onion-juice,  which  were  some  time 
since  published  in  the  newspapers ; — that  the  onion-juice, 
with  the  solution  of  sulphate  of  copper  (blue  vitriol),  but 
without  the  carbonate  of  potash,  produces,  in  a  weak 
arsenical  solution,  "  a  shade  like  Scheele's  green ;"  but,  if 

*  From  Vol.  III.  of  the  American  Journal  of  5!cience  and  Arts. 
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carbonate  of  potash  be  added,  the  effect  is  completely  dif- 
ferent Considering  Scheele's  green  as  a  test  that  has 
been  much  relied  on  for  the  discovery  of  arsenic.  Dr.  Porter 
formed  it  in  the  usual  way,  with  sulphate  of  copper  and 
subcarbonate  of  potash:  in  one  experiment,  a  decided 
precipitate  was  produced  from  a  stronger,  and,  in  another, 
a  scarcely  perceptible  one  from  a  weaker  arsenical  solu- 
tion. Coffee  was  then  added  to  the  solution  of  copper 
and  of  carbonate  'of  potash,  but  without  arsenic;  and  the 
elBect  resembled  that  of  the  stronger  arsenical  solution, 
more  than  this  last  was  resembled  by  that  of  the  weaker. 

But  the  most  important  facts  mentioned  by  Dr.  Porter 
remain  still  to  be  stated.  He  found,  that  in  the  produc- 
tion of  Scheele's  green,  by  arsenic,  sulphate  of  copper,  and 
carbonate  of  potash,  ckromate  of  potash  might  be  substi- 
tuted for  the  arsenic ;  and  that  it  produced  a  precipitate 
not  to  be  distinguished,  by  the  eye,  from  Scheele's  green. 
He  ascertained,  also,  that  even  Mr.  Hume's  celebrated 
test,  nitrate  of  silver  (as  modified  in  its  application  by  Dr. 
Marcet),  gave,  withchromate  of  potash,  ayellow  precipitate; 
which,  whenplaced  side  by  side  with  one  produced  by  arsenic, 
could  not  be  distinguished  by  their  colour  and  appearance. 
Dr.  Porter's  ex]>eriments  appear,  then,  to  throw  still 
greater  suspicion  on  the  infallibility  of  tests  for  arsenic^  and, 
are  worthy  of  being  repeated*.  His  results  were  exhibi- 
ted to  us. 

*  The  nitrate  of  silver  used  by  Dr.  Porter,  was  the  lunar  caustic  clis- 
aolyed;  and  the  chromate  of  potash  ^ntained  an  excess  of  aflcali,  having 
been  formed  b j  heating  pota&  on  chromate  of  iron. 
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LXXXIII. — On  the  Discovery  of  Chromate  of  Iron  in  Shet- 
land.   By  Samuel  Hibbert,  M.  D.* 

^  5,  ffia  Place,  Edinburgh, 

Sir,  February  7,   1820. 

I  HAVE  the  honour  to  make  a  communication  to  the  Society 
of  Arts^  &c  &C.,  respecting  the  discovery  which  I  originally 
made  two  years  and  a  half  ago^  of  the  Chromate  of  Iron  in 
the  Shetland  Islands ;  which  substance  is  at  present  obtained 
for  the  manufacturers  of  colours,  at  a  considerable  expense, 
from  the  United  States  of  America.    Since  a  notice  first 
appeared  in  the  journals  relating  to  the  discovery,  consi- 
derable inquiries  have  been  made  concerning  it;   but,  that 
I    might  not    create  expectations  which  could  not  be 
realised,  I  was  unwilling  to  make  further  communications 
•on  the  subject  until  I  had  made  a  second  visit  to  Shetland, 
when  I  ascertidned  that  it  exists  there  in  great  abundance. 
Conceiving,  therefore,  that    the  patriotic  Institution   of 
London  for  the  Promotion  of  the  Arts  and  Commerce  of 
Great  Britain  was  the  most  suitable    medium  through 
which  the  knowledge  of  the  place  and  circumstances,  under 
which  the  chromate  of  iron  is  found,  might  be  first  commu- 
nicated to  those  who  are  commercially  interested  in  the 
discovery,  I  have  taken  the  liberty  of  transmitting  to  you  a 
set  of  8pecimens,f  which,  in  reference  to  the  annexed 
description,  will  illustrate  the  varied  character  of  the  mineral 
If  my  discovery  shall  be  considered  as  a  contribution  to  the 
commercial  resources  of  the  British  Islands,  it  will  ajSbrd 
me  some  recompence  for  the  considerable  time  and  labour 
which  I  have  expended  in  the  prosecution  of  the  search 
after  this  important  ore. 

I  am,  Sir,  &c  &c  &c. 

-4.  Jikin,  Esq,  •«-.  -rv 

Secretary,  ^c,  ^c.  SaMUEL  HiBBERT,  M.  D. 

*  From  Vol.  XXXVIII.  of  the  Transactions  of  the  Society  of  Arts, 
&c.  &c.  In  a  I^etter  to  the  Secretary. — The  Society  voted  their  Isis 
Gold  Medal  to  Dr.  Hibbert,  for  this  important  discovery. 

f  Which  are  now  in  the  repository  of  the  Society. 

cc2 
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CIRCUMSTAffCES  UNDER  WHICH    THE  CHROMATE  OF    IRON    IS 

FOUND  IN  SHETLAND. 

The  Cliromate  of  Iron  occurs  in  the  serpentine  rocks  in 
the  neighbourhood  of  Balta  Sound,  in  the  Island  of  Unst 
I  was  first  led  to  a  search  after  this  ore,  by  observing  innu- 
merable fragments  of  it  strewed  about  the  hill  in  whicli  it 
is  found,  and  even  contributing  to  strengthen  the  fences  of 
the  country.  It  is  observed,  in  the  form  of  imbedded  and 
insulated  masses,  at  Buness,  close  to  the  house  of  the  pro- 
prietor, Thomas  Edmonstone,  esq.  The  extent  of  ihe 
greatest  mass  is  not,  however,  ascertained ;  as  it  is  on  one 
side  concealed  by  the  sea,  and  on  the  other  by  the  deep 
soil  of  a  meadow.  It  was  traced  three  feet  in  breadth,  and 
fifteen  feet  in  length.  At  Hagdale,  near  Haroldwick,  the 
chromate  of  iron  occurs  in  the  form  of  numerous  thin 
ramifying  veins ;  but  these  are  only  from  two  to  three  inches  in 
breadth,  sometimes  increasing  to  the  breadth  of  five  or  six 
inches.  Many  masses  are  elsewhere  observable,  extending 
a  few  feet,  and  then  losing  themselves  in  a  general  disse- 
mination throughout  the  serpentine  rock  in  which  they 
occur.  This  dissemination  consists  in  the  diffusion  of 
granular  particles,  of  the  colour  and  size  of  gunpowder. 

It  is  evident,  from  this  description,  that  the  most  promise 
ing  appearance  of  the  ore  is  adjoining  the  house  of  Mr. 
Edmonstone;  and  from  this  gentleman,  whom  I  have  made 
acquainted  with  all  the  circumstances  of  the  mineral,  any 
commercial  inquiry  will  meet  with  the  most  satis&ctory 
answer.  Letters  may  be  directed,  "  Thomas  Edmonstone, 
Esq.f  of  Buness,  Island  of  Unst,  Shetland." 

Upon  the  encouragement,  however,  from  London  will 
depend  the  renewed  searches  after  the  chromate  of  iron; 
not  only  on  Mr.  Edmonstone's  grounds,  but  in  the  adjoining 
hills,  which  are  the  joint  property  of  several  landed  pro- 
prietors in  Unst.  From  the  quantity,  therefore,  of  the  ore 
which  has  been  found  m  detached  portions  on  the  hills, 
and  from  the  promising  appearance  on  Mr.  Edmonstone's 
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grounds,  I  would  submit  to  the  manufacturing  chemists  in 
London  the  propriety  of  rendering  to  the  Shetland  Gentle- 
men every  scientific  assistance  which  they  may  require 
from  their  advice,  or  even,  if  wanted,  from  other  exertions 
in  prosecuting  the  search  after  this  ore,  provided  its  quality 
suits  their  purpose.  It  appears  to  me  that  some  serious 
obstacles  cannot  fail  to  result  from  the  inexperience  of  the 
Shetland  Gentlemen,  in  whatever  concerns  the  operations 
of  mining. 

Vessels  trading  from  Leith  to  Shetland  visit  Balta 
Sound  almost  every  month,  in  the  course  of  the  spring  and 
summer. 

In  furnishing  the  foregoing  particulars  relating  to  the 
chromate  of  iron,  I  have  only  to  add,  that  I  shall  be  happy 
to  answer  any  personal  inquiries  on  the  subject,  concerning 
whatever  I  may  have  left  unexplained. 

Samuel  Hibbert,  M.  D. 

Portions  of  the  specimens  of  chromate  of  iron  transmitted 
by  Dr.  Hibbert  were  put  into  the  hands  of  several  mem- 
bers of  the  Society  for  examination,  with  respect  both  to 
the  quality  and  richness  of  the  ore  as  compared  with  that 
imported  from  the  United  States.  Samples  of  chromate 
of  lead  prepared  from  the  American  and  Sbetlcmd  varieties 
of  chromate  of  iron  were  laid  before  the  Committee  by 
Mr.  Midgley,  one  of  the  Chairmen  of  the  Committee  of 
Chemistry,  who  has  had  large  experience  in  this  branch  of 
chemical  manufacture.  The  result  of  this  gentleman's 
investigation  (confirmed  by  the  experiments  made  by  other 
members  of  the  Society)  is,  that  the  ore  from  Shetland^  m 
quality f  is  quite  equal  to  that  imponiedfrom  jlmerica;  and  in 
richness,  as  fa?''  As  can  be  judged  from  a  few  specimens,  is 
superior* 


«  * 


(     390     ) 

LXXXI V. — On  an  Improvement  in  the  manner  of  collecting 
British  Opium.    By  John  Young,  £59.,  Swrgeon. 

SlR>  Edinburgh^  Mareh  Ibik,  1820. 

Since  I  had  the  honour  to  correspond  with  you  on  the 
subject  of  my  communication   to  your  Society  respecting 
my  mode  of  collecting  British  Opium,  and  for  which  I  had 
the  honour  to  receive  the  Gold  Isis  Medal,  I  was  last  sum- 
mer engaged  in  the  same  experiment,  on  a  larger  scale  than 
formerly ;  and  I  produced  nineteen  pounds  and  a  half  of 
opium,  twenty-five  gallons  of  poppy  oil,  and  at  the  rate  of 
40  bolls  of  early  potatoes,  from  129  falls,  18  square  yards^ 
(being  30  falls  less  than  one  acre  of  ground,)  by  the  mode  of 
cultivating  communicated  to  your  Society,  and  afterwards 
more  particularly  detailed  in  the  2d  and  3d  Nos.  of  the 
Edinburgh  Philosophical  Journal;    with  this  difference, 
that  afl;er  scarifying  the  heads,  the  gatherers  collected  the 
milky  juice  with  their  thumbs  instead  of  brushes,  scraping  it 
off  their  thumbs  on  the  edge  of  the  tin  flasks  j  wUch  I  consider 
to  be  a  material    improvement    in  the  mode  of  gather-- 
ing :    and  although  I  had  from  twelve   to   twenty  boys, 
from  12  to   14  years  of  age,  employed  during  the  season, 
only  two  were  affected  with  drowsiness ;   and  I  could  not 
be  certain  whether  this  was  the  effect  of  the  absorption 
of  the  opium,  or  of  the  extreme  heat  of  the  weather.      By 
this  new  mode  of  gathering  the  milky  fluid  of  the  poppy, 
one  of  the  boys,  more  than  once  during  the  season  of  ga- 
thering, filled  his  flask  in  one  day  of  ten  hours*  work ;   the 
flask  contained  14  oz.  which,  when  evaporated,  gave  three 
ounces  and  two  drachms  of  solid  opium.    I  may  observe,  that 
owing  to  the  extreme  heat  and  want  of  rain  during  the  last 
opium  harvest,  my  plants  came  so  rapidly  to  maturity,  that 
I  did  not  get  so  much  opium  as  I  probably  should  have 
done  had  there  been  occasional  showers. 

I  am  Sir,  &c  &c,  &c. 

J.  Aikinf  Esq,  Secretary,  8fe.  JoHN  YoUNG,  SuTgeon. 

•  From  Vol.  XXXVIII.  of  the  Tranwctions  of  the  Society  of  Arts, 
Ac.  &c  in  a  Letter  to  the  Secretary. 
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LXXXV. —  Thoughts  on  the  Pathology  and  Treatment  of 
Cynanche  Trachealis,  or  Croup,     By  N.  Chapman,  M.  D,* 

To  this  afFecdon,  various  other  names  have  been  applied, 
by  the  different  writers  who  have  treated  of  it  It  is 
called  suffocatio  stridula,  angina  'polyposa,  asthma  infini- 
tum, cynanche  stridula,  angina  epidemica,  morbus  strangula- 
torius ;  and  in  popular  language,  croup,  or  hives,  the  heav- 
ing of  the  lights. or  lungs,  the  choak  or  stuffing,  &c.  The 
best  nosological  title  is.  Tracheitis.  It  clearly  designates 
the  more  ordinary  nature  of  the  complaint,  and  at  the 
same  time  gives  uniformity  to  our  medical  nomenclature. 

Croup  has  commonly  been  considered  as  a  disease  of 
modem  date ;  and  the  credit  of  having  originally  noticed 
and  described  it,  is  accorded  to  Professor  Home  of  Edin- 
burgh, whose  publication  appeared  about  the  middle  of 
last  centuryt.  Turning  over,  however,  one  of  the  earliest 
volumes  of  the  Transactions  of  the  Royal  Society  of  Lon- 
don, I  find  a  very  distinct  account  of  the  disease,  illustrated 
by  dissections.  The  writer,  who  was  an  obscure  practi- 
tioner, describes  it  as  an  entirely  new  complaint,  which  had 
suddenly  appeared  among  the  children  of  Cornwall,  com- 
mitting very  considerable  ravages.  It  is  also  said  to  be 
particularly  noticed  by  Martin  Ghisi,  an  Italian  writer,  so 
early  as  17494 

.  Croup  is,  for  the  most  part,  confined  to  tiie  early  period 
of  life,  embracing  the  space  between  the  first  and  fifth  year ; 
and  affects  chiefly  children  florid  and  robust  But  I  have 
known  it  to  attack  infants  within  the  month,  and  also  adult 
subjects.  The  illustrious  Washington  is  said  to  have  died 
of  this  disease.  Two  ladies  of  Philadelphia,  who  are 
now  nearly  iii  the  meridian  of  life,  I  have  attended  in  re- 

*  From  the  Philadelphia  Journal    of   the  Medical    and    Physical 
Sciences. 

t  1765. 
-    t  There  is,  indeed,  some  reason  to  suspect  that  several  of  the  much 
older  authorities  meant  this  disease,  in  the  descriptions  which  they  con- 
tain of  a  very  fatal  species  of  angina,  witkmU  twtWngtfihe  throat. 
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peated  attacks  of  croup.  So  strongly,  indeed,  are  they 
predisposed  to  it,  that  they  scarcely  ever  escape  when  ex- 
posed to  the  causes.  The  same  liability  has  be£n  transmitted 
to  all  their  children,  who  are  now  numerous. 

By  some  writers,  however,  it  is  asserted  that  croup  never 
occurs  after  the  age  of  puberty.  That  it  is  a  rare  event, 
cannot  be  demed.  Nor,  perhaps,  b  the  fact  without  ex- 
planation. The  parts  constituting  the  seat  of  the  cUsease 
undergo,  at  this  period,  a  change,  as  is  evinced  by  the  new 
tone  of  voice  acquired;  which  change  enables  them  to  resist 
those  causes,  that,  in  the  previous  state  of  debility  and  re- 
laxation of  the  larjmx,  more  especially,  were  liable  to 
such  morbid  aggressions.  Cases  of  this  kind,  however, 
are  still  to  be  considered  as  rare  and  anomalous  de- 
viations from  the  ordinary  course  and  character  of  the 
disease. 

Notwithstanding  what  has  been  so  confidently  alleged 
to  the  contrary,  there  is  not  the  slightest  reason  to  believe 
that  croup  is  ever  propagated  by  contagion.  It  would 
seem  chiefly  to  arise  from  the  influence  of  a  moist  and  cold 
or  austere  atmosphere ;  and  hence  prevails  more  generally 
in  the  spring  than  at  any  other  season,  and  near  to  the  sea, 
or  other  large  collections  of  water,  rather  than  in  inland 
positions. 

By  some  writers  it  is  affirmed  occasionally  to  occur  as 
an  epidemic ;  and  perhaps  this  may  be  true.  It  is  certain 
diat  the  complaint^  endemial  to  particular  places,  and 
within  very  narrow  limits.  Many  situations  on  the  sea- 
coast  are  so  particularly  exposed  to  it,  as  almost  to  pre- 
clude the  raising  of  children. 

Croup  has  been  divided  into  spasmodic  and  inflammato- 
ry ;  and  not  a  little  discussion  has  taken  place  on  this  sub- 
ject. It  would  seem  to  me,  that  in  all  cases  where  it  sud- 
denly attacks,  it  must  partake  of  the  nature  of  spasm. 
Time  is  required  to  induce  inflammation,  which  consists  in 
an  altered  action  of  the  vessels  of  a  part  affected  by  com- 
paratively a  slow  process.     No  cause,  however,  more  ra« 


Chapman  on  the  Croup.  S9S 

pidly  promotes  it  than  the  disturbance  occasioned  by  spas^ 
modic  constriction. 

The  early  symptoms  correspond  with  this  view  of  the 
pathology  of  croup;  and  dissections  fully  confirm  it,  shewing, 
where  death  promptly  takes  place,  none  of  the  phenomena 
of  inflammation.  But,  under  other  circumstances,  where 
the  disease  slowly  approaches,  or  is  the  effect  of  inflamma* 
tion  of  other  parts,  extending  to  the  trachea,  as  sometimes 
happens  in  measles,  scarlet  fever,  and  most  of  the  anginose 
afi^tions,  then  it  is  of  a  contrary  character,  and  post' 
mortem  inspections  have  revealed  exactly  such  appearances 
as  might  have  been  anticipated. 

Even,  however,  admitting  the  distinction  contended  for, 
I  am  not  aware  that  it  leads  to  any  practical  difference. 
Whether  spasmodic  or  inflammatory^  the  directly  depleting 
measures  will  be  found  equally  effectual  in  treatment  No 
remedy  is  so  prompt  in  the  reduction  of  spasm  of  high  ac- 
tion as  venesection,  and  none  so  unavailing  or  inappropriate 
as  the  antispasmodic  substances.  On  this  point  I  wish 
to  speak  emphs^tically;  since  some  of  the  European  as  well 
our  own  writers  of  high  authority,  entertaining  other  no- 
tions, have  laboured  to  establish  an  opposite  practice,  co]> 
sisting  in  the  use  of  musk,  asafoetida,  and  opium,  than 
which  nothing  can  be  more  false  or  prejudicial. 

Croup  variously  makes  its  attacks.  It  commonly  comes 
on  at  night,  and  sometimes  without  any  premonition  or  ex- 
posure to  its  ordinary  causes.  The  child  wakes  up  with 
the  hoarse,  dry,  stridulous  cough  peculiar  to  the  disease, 
which  has  been  aptly  compared  to  the  sharp  sound  of  the 
barking  of  a  dog,  and  in  other  instances  to  the  crowing  of 
the  cock.  Concomitant  with  this,  there  is  a  distressing  dif- 
ficulty of  respiration,  menacing,  in  some  instances,  suffoca- 
tion, with  a  flushed  face,  a  quick  irritated  pulse,  an  un- 
usual degree  of  restlessness  and  anxiety,  with  a  sort  of  in- 
describable wretchedness.  The  child  will  not  remain  long 
in  one  position,  nor  can  its  complaints  be  in  any  way  ap- 
peased.     It  whines,  and  cries,  and  firets,  and  seems  tp 
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be  excessively  uneasy,  without  suflfering  any  very  positive 
pain. 

Cases  of  this  nature  are  probably  dependent  on  spasm, 
and  terminate  fatally  in  a  very  short  time,  where  relief  is 
not  afforded.  But,  on  many  occasions,  the  disease  advances 
gradually,  with  the  ordinary  catarrhal  symptoms,  such  as 
heaviness,  suffusion  of  countenance,  deductions  firom  the 
eyes  and  nose,  a  harder  and  more  shrill  cough  than 
usual,  and  with  various  degrees  of  fever,  which,  with  the 
cough,  is  always  exacerbated  at  night,  and  especially  after 
the  child  has  slept.  Completely  formed,  there  is  no 
material  difference  between  the  two  species  of  croup,  and 
henceforward  their  progrees  is  nearly,  or  perhaps  exactly 
similar. 

My  mode  of  managing  this  disease  is  exceedingly  sim- 
ple ;  and  has  hitherto  proved  so  successful,  that  I  always 
approach  it,  in  the  early  stages,  with  a  greater  certainty  of 
curing  it  than  any  of  the  other  complaints  of  in&ncy  or 
childhood. 

Called  in  the  commencement  of  the  attack,  I  endeavour 
at  once  to  puke  the  child  very  freely ;  and  for  this  purpose 
I  prefer  the  tartarized  antimony,  given  at  short  intervals,  as 
being  one  of  the  most  certain  and  powerful  of  the  emetics. 
At  the  same  time,  I  direct  the  child  to  be  put  into  a  warm 
bath  for  ten  or  fifteen  minutes.  This  is  a  useful  remedy. 
It  rarely  fails  to  promote  the  operation  of  the  emetic,  and 
will  indeed,  alone,  sometimes  cure  the  disease.  The  emetic 
however,  not  operating,  or  if  after  its  operation  the  desired 
effect  be  not  realized,  I  then  bleed  copiously,  and  repeat 
it  and  the  bath.  An  attack  must  be  extremely  obstinate, 
if  it  do  not  now  yield.  Nevertheless,  it  will  occasionally 
continue  with  little  or  no  abatement ;  and  under  these  cir- 
cumstances, I  resort  to  topical  depletion,  by  leeches,  or  by 
cups.  The  cups  should  be  applied  to  the  sides  or  back  of 
the  neck ;  as  when  placed  anteriorly,  they  will  by  pressure 
and  suction  greatly  impede  respiration,  and  sometimes 
'endanger  suffocation.     Twice  I  have  seen  the  distress  firom 
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this  [imstake  so  violent,  that  I  believe  death  would  have 
taken  place  had  not  the  cups  been  removed.  As  means 
of  local  bleeding,  leeches  are  very  much  to  be  preferred  in 
such  cases.  Next,  I  put  a  sinapism  or  blister  over  the  throat; 
or,  in  some  instances,  these  may  be  made  to  precede  the 
former  applications. 

The  foregoing  remedies  failing,  or  where  the  symptoms 
become  so  alarmingly  violent  as  to  demand  immediate  re- 
lief, I  bleed  ad  deltquium  animu  When  pushed  to  this  ex- 
tent, I  may  almost  say,  that  venesection  is  invariably  suc- 
cessful. As  yet,  I  have  never  known  one  instance  in  which 
it  failed.  The  moment  that  syncope  takes  place,  the  hoarse- 
ness, cough,  impeded  respiration  and  fever,  disappear. 

This  valuable  suggestion  I  derived  from  Dr.  Dick,  of 
Alexandria,  one  of  the  most  original^  bold,  and  successful 
practitioners  of  our  country.  It  has  been  claimed,  I  under- 
stand, elsewhere ; — ^with  what  justice  I  pretend  not  to  deter- 
mine. That  however  the  practice  was  adopted,  at  least 
thirty  years  ago,  by  this  distinguished  physician,  is  unques- 
tionable. 

To  prefer  small  and  repeated  bleedings  at  this  period  of 
the  disease,  as  is  advised  by  one  of  the  most  authoritative 
of  our  own  writers,  is  a  pernicious  abuse  of  an  important 
remedy.  It  may  be  laid  down  as  a  rule,  to  which  there  are 
few  exceptions,  that  in  acute  diseases,  where  venesection  is 
at  all  demanded,  it  should  in  the  commencement  be  so  co- 
pious as  to  produce  decisive  effects.  The  rationale  of  the 
measure  seems  not  to  be  well  understood.  Detractions  of 
blood  in  a  small  or  large  quantity  operate,  as  remedial  pro- 
cesses, very  differently.  The  former  abates  action  only; 
while  the  latter  alters  it ;  or  so  far  reduces  it  as  to  enable 
the  natural  energies  of  the  system  to  subvert  or  overcome 
it,  and  to  re-establish  health.  Of  this  principle,  we  have 
illustrations  in  pleurisy,  in  fevers,  and  many  other  affec- 
tions ;  where  a  single  profuse  bleeding,  timely  recurred  to, 
arrests  the  progress  of  the  case. 

Conceding  that  the  loss  of  blood  is  necessary  to  a  cure, 
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it  will  be  pcoper,  under  the  circumstances  stated^  to  pursue 
this  course^  even  where  we  have  grounds  to  apprehend  de- 
bility* As  small  bleedings  require  to  be  often  repeated,  the 
aggregate  of  blood  lost  becomes  ultimately  greater,  and 
more  exhausting  in  its  effects.  Besides  which,  as  there  is 
less  structural  or  functional  derangement,  the  convalescence 
is  more  rapid  and  complete.  Whether,  therefore,  with  a 
view  to  a  prompt  cure,  or  to  economize  the  resources  of  the 
constitution,  or  as  a  security  against  relapses  or  imperfect 
recoveries,  this  practice  claims  a  preference. 

The  disease  being  broken,  which  is  shewn  by  the  removal 
of  the  preceding  symptoms,  and  even  still  more  by  the 
restoration  of  the  natural  susceptibility  of  the  system  to  the 
action  of  Medicifie,  I, administer  calomel;  not  in  small  and 
repeated  doses,  as  is  more  generally  advised,  but  in  the 
largest  possible  dose,  in  order  that  it  may  speedily  and 
most  actively  purge.  In  this  particular  stage  of  the  disease, 
a  thorough  opening  of  the  bowels  carries  off  the  lingering 
symptoms,  obviates  a  relapse,  and  confirms  the  convales- 
cence. But  should  cough  or  hoarseness,  with  tightness  of 
the  chest,  and  deficient  expectoration,  remain,  I  employ  the 
polygala  senega  as  an  expectorant.  It  is  in  extinguishing 
the  remains  of  croup,  that  it  displays,  I  think,  not  the  least 
of  its  valuable  properties.  Doubtless,  however,  it  may  be 
used  at  an  earlier  period  of  the  disease  with  advantage,  as 
an  emetic,  though  still  I  prefer  the  tartarized  antimony. 

[To  be  continued^ 
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On  the  Purification  of  Fish  Oil  by  Animal  Charcoal. 
A  v£RY  important  discovery  has  been  made  in  Denmark, 
of  purifying  common  fish-oil,  and  rendering  it  equal  to  the 
best  sperm-oil,  by  means  of  animal  charcoal ;  which  is  made 
in  a  peculiar  way,  from  beef-bones  which  have  been  boiled, 
doubtless  by  heating  them  in  iron-retorts.  The  charcoal 
is  mixed  with  the  oil,  and  repeatedly  agitated  for  two 
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months ;  after  which  it  is  filtered  through  twelve  strata  of 
other  charcoal,  used  as  soon  as  made.  The  quantity  of  gas 
evolved  by  the  bones,  in  the  operation  of  converting  them 
into  charcoal,  is  great ;  and  is  used  for  lighting  the  manu- 
factory and  adjacent  buildings.  The  residuum  of  the 
filtration  is  mixed  with  clay  for  fuel.  The  loss  in  the 
process,  by  the  oil  remaining  in  the  residuum,  &c.  is 
estimated  at  15  per  cent;  and  the  gain  in  the  improved 
quality  of  the  purified  oil,  at  40  per  cent. ;  leaving  a 
balance,  in  favour  of  the  discovery,  of  25  per  cent.* 

On  the  Improvement  of  the  Public  Roads. 

We  are  anxious  to  point  out  to  the  notice  of  our  readers 
various  useful  suggestions  on  this  important  subject,  which 
are  contained  in  a  small  tract  published  by  Mr.  W.Wickens ; 
and,  in  particular,  the  shortening  ofthe  roads,  wherever  that 
can  be  accomplished ;  the  levelling  of  the  roads,  by  lowering 
the  hills  and  elevating  the  valleys ;  the  widening  the  roads, 
to  allow  greater  freedom  of  passage  where  necessary ;  and 
the  employment  of  more  durable  materials  in  the  formation 
and  repairs  thereof.  He  also' particularly  wishes  to  point 
out  the  employment  of  the  labouring  poor  in  this  benefi- 
cial manner,  .in  the  present  scarcity  of  work.  We  extract 
the  following  striking  passage  :— 

'^  The  problem  to  be  solved,  in  all  rational  attempts  to 
improve  public  highways,  is,  to  secure  the  means  of  com- 
munication between  certain  given  parts  of  the  country, 
with  the  least  possible  expenditure  of  time  and  labour. 

'^  Should  it  be  affirmed,  that  in  these  points  much  has 
been  effected  among  us  during  the  last  few  years,  this 
much,  it  may  with  truth  be  replied^  either  is,  or  ought  to 
be,  regarded  as  nothing,  compared  with  what  yet  remains 
to  be  accomplished. 

"  In  the  latter  light  particularly,  the  accelerated  rate  of 
travelling  which  has   of  late  prevailed    deserves  to  be 

*  No  mention  is  herein  made  of  the  ammonia,  a  valuable  article  pro- 
duced during  the  conversion  of  the  bones  into  charcoal,  or  ivorj- black, 
as  it  is  termed  in  this  country .-^—Editob. 
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viewed;  for  the  system  of  road  management  in  England 
having  continued  essentially  the  same  for  half  a  century 
pasty  and  our  carriages,  though  better  constructed,  being 
beyond  comparison  more  loaded  now  than  formerly,  this 
increased  celerity  can  only  be  owing  to  harder — ^the  writer 
may  safely  say,  it  is  owing  only  to  the  most  merciless 
driving.  The  advantages,  in  &ct,  which  we  ought  to  have 
reaped,  principally  from  the  wise  and  careful  improvement 
of  our  roads,  we  are  now  content  to  realize,  by  goading 
into  the  most  unheard-of  efforts  the  generous  animals  that 
toil  upon  them. 

"  In  a  cool  statistical  estimate  of  the  fisu^ilities  of  inter- 
course enjoyed  in  this  country,  contdned  in  a  recent  publi- 
cation (the  Edinburgh  Review  for  January  1820),  it  is 
without  comment  related,  that  '  a  public  carriage  was 
established  not  long  since,  in  one  of  our  southern  roads, 
to  run  twelve  miles  per  hour;  but  seven  horses  having 
died  in  three  weeks,  the  rate  is  now  reduced  to  ten  miles 
per  hour.' 

''  The  casualties  attending  this  cruel  experiment  were, 
doubtless,  more  than  usually  numerous ;  but,  if  inquiry  is 
made  of  them,  the  most  merciful  of  modern  stage-coach 
proprietors  will  acknowledge,  that  they  average  not  more 
than  three  years*  labour  from  their  horses ;  upon  some 
roads,  even  not  more  than  two.  , 

'^  A  calculation  not  widely  dissimilar,  will,  in  all  pro- 
bability, hold  good  of  post-horses  employed  upon  our  main 
roads.'* 

On  a  fFrought'iron  Steam-Boat  for  navigating  ike  River 

Seine  between  Paris  and  Havre. 

The  notice  in  our  last  Miscellaneous  Article  on  this  sub- 
ject has  influenced  the  Rev.  E.  Forster  to  send  us,  from 
Paris,  a  notice  of  a  Company  having  been  formed  there,  to 
carry  into  effect  an  invention  of  Mr.  Aaron  Manby's, 
Director  of  the  Horseley  Company's  Iron-Works  near 
Dudley,  for  which  he  has  obtained  a  brevet  d^inveniion. 
This  invention  consists  of  a  Wrought-iron  Steam-Boat 
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(100  French  feet  in  length  and  SI  in  width)  with  oars  on 
each  side  in  place  of  wheels;  calculated  to  draw  but  very 
little  water^  and  yet  to  carry  a  large  quantity  of  merchan- 
dize. We  understand  that  this  vessel  is  now  lying  in  the 
Bason  of  the  Grand  Surrey  Canal. 

Hints  and  Queries  on    cooling   Wines  and  other  Liquids 

during  Hot  Weather. 

We  are  requested,  by  our  friendly  Correspondent,  Inves- 
tigator^ to  i^all  the  attention  of  our  Readers  to  the  great 
scarcity  of  ice,  arising  from  the  uncommon  mildness  of  last 
winter ;  and  to  invite  communications  on  the  most  easy  as 
well  as  economical  way  of  cooling  wines  and  other  Uquids 
during  the  hot  weather,  whether  by  rarefaction,  evapora- 
tion, solution  of  salts,  or  otherwise ; — and  whether  there 
be  any  means  of  bringing  into  common  use,  the  method  of 
Mr.  Leslie,  by  means  of  a  cheap  air-pump,  or  exhauster, 
and  sulphuric  acid. 

Steam  Carriages. — A  jpatent  has  been  recently  secured 
by  Mr.  Griffith,  of  Brompton;  a  gentleman  not  unknown 
in  the  literary  world,  by  his  '^  Travels  in  Asia  Minor,**  and 
other  works.     Mr.  6.,  in  connection  with  a  Professor  of 
mechanism  on  the  Continent,  has  at  length  solved  the  long- 
considered  problem  of  propelling  by  steam,  carriages  capable 
of  transporting  merchandize  and  passengers,  upon  common 
roads,  without  the  aid  of  horses.    The  actual  construction 
of  such  a  carriage  is  now  proceeding,  at  the  manufactory  of 
Messrs.  Bramah.      The    power   to    be    applied  in  the 
machine  is  equal  to  that  of  six  horses ;    and  the  carriage 
altogether  will  be  tweiity-eight  feet  in  length,  running 
upon  wheels  three  inches  broad,  and  equal  to  the  convey- 
ance of  three  tons  and  a  half,  with  a  velocity  from  three  to 
seven  miles  per  hour,  varied  at  pleasure. .  The  steam- 
engine  which  actuates  this  machine,  and  the  body  for  the  con- 
veyance of  the  merchandize  and  passengers,  are  hung  upon 
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gpringSy  to  prevent  all  shocks  which  might  derange  the 
machinery ;  and  its  power  is  transferred  to  the  carriage- 
wheels  through  a  most  ingenious  extension  and  new  applica- 
tion of  what  is  termed,  in  mechanics,  **  The  universal  jotnL*' 
The  provisions  for  turning  the  carriage,  causing  it  to  move 
either  forwards  or  backwards,  and  increasing  or  abating  its 
speed  at  pleasure,  are  truly  admirable ;  and  the  whole  must 
have  evidently  called  forth  all  the  resources  of  an  uncom- 
mon intellect 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS, 

which  have  passed  the  Greai  Seal^  since  April  l6,  1822. 

To  William  Pride,  of  Uley,  in  the  county,  of  Gloucester, 
Engineer;  for  his  self-regulating  Apparatus  for  spooling 
and  warping  Woollen  or  other  Warps  or  Chains.  Dated 
April  16,  1822. — To  be  specified  in  two  months. 

To  William  Daniell,  of  Abercarne,  in  the  county  of 
Monmouth,  Manufacturer  of  Iron;  for  certain  improve- 
ments in  the  Rolling  of  Iron  into  the  Bars  used  for  making 
or  manufacturing  Tin  Plates.  Dated  April  16,  1822. — In 
two  months. 

To  Benjamin  Cook,  of  Birmingham,  in  the  county  of 
Warwick,  Patent  Tube  Manufacturer;  for  a  certain  mix- 
ture or  preparation,  which  may  be  used  with  advantage 
in  preventing  the  damage  of  accidents  from  fire.  Dated 
April  16,  1822. — In  six  months. 

To  John  Grimshaw,  of  Bishopwearmouth,  in  the  county 
of  Durham,  Rope-maker  (being  one  of  the  people  called 
Quakers) ;  for  his  improved  method  of  stitching,  lacing,  or 
manufacturing  of  Flat  Ropes,  by  means  of  certain  Rotative 
Machinery,  connected  with  or  worked  by  a  steam-engine 
or  other  rotative  power;  whereby  the  said  stitching, 
lacing,  or  manufacturing  of  Flat  Ropes  is  better  executdl, 
than  the  same  can  be  done  or  performed  by  any  other 
method  now  in  use.  Dated  April  16,  1822.— In  two 
months. 
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LXXXVII.-^0»  the  Manufacture  ofthePyroUgneousAcidi 

in  France.* 

This  operation  is  founded  on  the  general  property  which 
heat  possesses/  of  disuniting  the   elements  of  vegetahld 
matters^  to  re-unite  them  in  another  order^  and  to  giy6 
birth   to   products  which  did  ilot  exist  iii  those  bodies 
previous  to  its  actioil.    The  respective  proportion  of  these 
jproducts  varies^  not  Only  ih  the  different  substances,  but  also 
with  the  greater  or  less  degree  of  heat  employed;  diid  still 
more,  on  the  greater  or  less  care  bestowed  on  the  conduct 
Und  management  of  the  process.     When  we  distil  a  vege-* 
table  matter  in  closed  vessels,  we  first  obtain  the  interposed 
water ;  another  portion  .of  water  is  theii  produced,  :&oni 
the  union  of  the  oxygen  and  hydrogen  of  the  matter  $  and  a 
proportionate  quantity  of  carbon  is  also  fortned :  and,  by 
the   Successive  augmentation  of  heat^  a  stnaD  portion  of 
carbon  is  united  with  the  oxygen  and  hydrogen,  to  forn^ 
the  acetic  acid ;  which,  for  a  long  time,  was  considered  as  a 
pecuUar  acid,  and  received  the  name  of  the  Pyroligneous 
Add.     As  the  proportion  of  the  carbon  preponderates,  it 
combines  in  a  larger  proportion  with  the  other  principles; 
first  affording  a  volatile  empyreumatic  oil  a  little  coloufedi 
theb  increasing  in  colour  and  density,  and  finally  becoming 
charged  with  a  large  quantity  of  carbon. 

Several  elastic  fluids    accompany  the    different   pro* 
ducts :  the  carbonic  acid  is  disengaged,  although  in  small 

*  From  the  Dklionnaire  Technologique^  1825?. 
VOL.  I,  D  D 
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quantity ;  mueh  carburetted  hydrogen  is  produced ;  an<^ 
lowarda  the  end  of  the  operation,  a  great  proportion  of  the 
gaseous  oxide  of  carbon.  All  the  carbon  which  has  not 
entered  into  these  different  combinations  remains  in  the 
retort,  and  generally  retains  the  forms  of  the  vegetable 
matters  whi<ih  fkrnk&ed  it 

Since  we  have  -attempted  to  reason  upon  the  various 
operations  in  the  Arts,  and  to  bring  them  upon  a  level  with 
the  Sciences^  such  improvements  have  been  introduced  into 
scfv^ral  bi'ancheii  of  manufkctui^y  as  we  could  never  hav^ 
thought  them  susceptible  o£  Kence  the  cause  of  the  sin- 
^1^  improvement  in  the  process  of  carbonizing  woodv 
apd  of  our  being  able  to  obtain,  with  considerable  profit,  the 
several  products  which  formerly  were  entirely  neglected.^ 
To  carbonize  wood  in  the  forest,  we  dispose  it  in  ironical 
heaps  ;  leavings  at  the  bottom  of  each,  spaces  sufficiently 
large  tp  begin  the  combustion^  and  then  cover  the  whole 
with  earth,  so  as  to  form  a  kind  of  oven.  'Around  the 
upper  parts,  crevices' or  chimneys  are  here  and  there  made, 
to  suffer  the  smoke  and  vapours  to  escape.  The  eonstruc- 
tion  being-completed, we  introduce  the  ignited  combustibles^ 
Combostion  then  ensues ;  the  water  contained  in  the  wood 
13  dissipated;  and  when  the  heat  has  attained  a  t:ertaia 
degree  of:  intensity,  and  is  uniformly  diffused,,  we  close  the 
Drouths  of  the  apertures.  The  elevated  temperature  of  the 
mass  i&  preserved  a  long  time ;  the  carbonization  continues; 
but  the  combustiou  ceases,  for  want  of  the  access  of  air. 

Jl^ut^we  npw  operate  in  a  very  different  manner,,and,  in  the 
fnd>  obftain  better  results.  We  put  the  wood  ta  be  cha^c^ 
iQt^  very  large  circular  or  square  vessels,,  (see  Plate  XX» 
3p*ig.l.  A.)  pf^de  of  iromrpkMies  rivetted  together,,  ^ao^ 
having  at  tbe^iupper  pi«r^:  pii.pne  sid^,  a  small  cy£ndei^ 
made  also  of  iron-platies*  <  To  the  upper,  part  of  the  reswp^ 
is ;  adapted  an  iroin  cover  (B),,  which  is  secured  to  vthe 
iiess^l  lyiiih  pins  and  keys^  This  vessel^.^Q  closed,  {(xm$p 
as  the  Plate  shews,  a  very  large  retort  When  this  is  prc- 
|>ared  as  above  described,  we  lift  it  by  means  of  a  large  crane 
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{C) ;  and  place  it  in.  a;  furnace  (P)«  made  pf .  a  form  corner 
spending  with  that  of  the  vessel;  and  the  mouth  of  tbe^ur* 
nace  is  covered  with  a.lid  (E),  surrounded  with  bricks  work. 
The  whole  being  thus  disposed,  the  heat  is  raise4  on 
the  introduction  of  some  proper  fuel*  The  humidify 
of  the  wood  is  forthwith  dissipated ;  but  the  vapour  bj 
degrees  loses  its  transparency,  and  bejcomes  smoky* 
Now  is  the  time  for  adjusting  the  elongator,  or  cylinder 
with  a  handle  fixed,  to  its  side.  This .  elongator  fixes  into 
anotl^er  tube  of  the  same  inclination ; — ^which  commences  the 
condensing  apparatus; 

The  means  of  condensation  vary,  according  to  local  cir- 
cumstances. In  some  manufactories,  tbeiy  cool  by  meana 
of  air,  causing  the  vapour  to  pass  through  a  long  range  of 
cylinders,  sometimes  .through  casks  or  vessels  well  fitted 
together :  but  the  more  common  method  id,  to  condense  with 
water,  when  it  is  to  be  easily  and  plentifully  procured. 
The  most  pimple  apparatus  which  can  be  used  for  this 
purpose  consists  of  two  cylinders,  FF,  which  reciprocally 
envelope  each  other,  leaving  a  space  betwixt  them  suffi- 
cient for  a  large  supply  of  water  to  pass,  and,  by  its  circu* 
lation,  to  cool  the  vapours.  This  double  cylinder  is  fitted 
to  the  distilling  vessel,  haying;  the  same  inclination.  To 
this  first  apparatus  a  second  is  adapted ;  and  firequently  a 
third ;  all  beit^  exactly  alike,  and,  to  saVe  room,  returning 
under  each  other  in  a  ;dg-!zagform. 

I^e  water  19  put  in  circulation  by  an  ingenious  contri- 
vance, now  very  much  used  in  several  manufactories.  Ffo'm 
the  lower  extremity  (G)  of  the  apparatqs  rises  a  perpendi- 
cular tubje,  which  should  be  a  little  higlier  thaii  any  other 
part  Ai  the  point  His  placed  a  very  short  tube^  bent 
back  towards  the  g]i*ound,  to  serve  aa  a  waste  pip^.  The 
waters  fun^hed  by  a  reservoir,  passes  down  tlie  perpen^- 
eolar  tube  to  the  lower  part  of  the  apparatus^  filling  all . (be 
qptace.  between  the  cylinders.  When  the  xpachinis  is  at 
wcnrkj,  the  y^ppurs,:  as  they  condense,  raise  the  temperature 
pf^  water  I  which;,  on  its  thus  becoming  lighteri  reaches 

2i>2 
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the  higher  part  of  the  cylinders,  and  is  carried  off  by  meantf 
of  the  waste  pipe. 

The  apparatus  for  condensation  terminates  in  an  onder^ 
ground  (covered)  channel  of  brickwork,  I.  At  the  end  of 
this  channel,  K,  i^  a  bent  tube,  to  convey  the  liquid  pro- 
ducts into  the  first  cistern ;  and  this  cistern,  as  it  fills,  dis- 
Icharges  itself,  by  means  of  a  waste  pipe,  into  a  larger  re- 
servoir. The  tube  which  terminates  the  channel  here, 
dips  into  the  liquid ;  thus  intercepting  all  communication 
with  the  interior  of  the  apparatus.  The  gas  hereby  disen- 
gaged is  brought  back  from  one  side  of  the  channel,  by 
means  of  a  tube,  L  L,  under  the  ash-hole  of  the  furnace. 
This  tube  is  furnished  with  a  cock,  M,  placed  at  some  dis- 
tance from  the  front  of  the  furnace,  for  the  purpose  of  re- 
gulating the  gas  pipe,  and  of  interrupting,  at  will,  the  com- 
inunication  with  the  interior  of"  the  apparatus.  The  part 
of  the  tube  which  enters  into  the  hearth  is  raised  several 
inches  perpendicularly  above  the  ground,  and  terminated 
in  form  of  the  rose  of  a  watering-pot,  N,  By  these  meansr 
the  gas  distributes  itself  uniformly  under  the  vessel,  with- 
out the  least  risk  of  the  tube  which  conveys  it  being  oh- 
structed  by  the  fuel  for  supplying  the  fire,  or  by  the  iashes. 
The  degree  of  heat  necessary  to  effect  carbonization  is* 
not  very  great;  yet,  towards  the  end  of  the  process,  ft 
must  be  raised  sufficiently  to  make  the  vessel  red  hot;  and 
the  length  of  the  operation  is  necessarily  regulated  by  the 
quantity  of  wood  to  be  carbonized  at  the  time.  For  a 
vessel  which  contains  a  demi-decastere  of  wood,  eight 

.  hours  is  sufficient  It  is  readily  known  when  the  car- 
bonization is  complete,  from  the  colour  of  the  gas  flame: 
at  first,  it  is  of  a  reddish-yellow  colour ;  but  afterwards 
becomeij  blue,  as  it  then  throws  off  more  oxide  of  carbon 
than  carburetted  hydrogen;  at  last  it  becomes  entirely 
white,  probably  caused  by  the  vessel  being  hottest  at  thb 

I  period ;  and  the  combustion',  therefore,  inay  then  bie  con- 
sidered as  quite  finished.    There  is  also  another  method 

\£  ascertaining  the  completion  of  the .  operation,  whidi 
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IS  more!  frequently  had  recourse  to ;  that  is,  the  cool- 
ing of  the  upper  part  of  the  tubes,  which  is  not  sur- 
rounded with  water :  they  throw  upon  it  some  drops  of 
water;  and  if  these  evaporate  without  noise,  the  operation 
IS  judged  to  have  been  sufficiently  prolonged.  The  elon- 
gator,  or  adapter,  must  now  be  unluted  from  the  vessel, 
and  the  opening  into  it  be  immediately  closed  by  a  cover 
of  sheet-iron  plates,  and  a  luting  of  loam  or  furnace-clay]. 
The  lid  which  covers  the  furnace  is  next  forthwith  re- 
moved, by  means  of  the  crane ;  and  the  vessel  itself  must  then 
be  lifted  out  of  it ;  which  should  be  immediately  replaced 
by  another  vessel,  previously  prepared.  When  the  vessel 
which  has  been  taken  from  the  furnace  is  quite  cold,  it  is 
uncovered,  and  the  charcoal  taken  out. — A  demi-decastere 
of  wood  furnishes  about  seven  cart-loads  and  a  half  of 
charcoal. 

Whatever  may  be  the  different  kinds  of  wood  employed  for 
this  operation,  it  gives  nearly  the  same  results,  as  far  as  re- 
spects the  acid :  but  not  so  with  regard  to  the  charcoal.  The 
denser  the  wood,  the  better  the  charcoal :  and  it  has  been  re- 
marked, that  when  the  wood  has  been  long  left  in  contact  with 
the  open  air,  the  charcoal  produced  from  it  is  of  a  much  worse 
quality  than  from  that  wood  which  is  carbonized  the  same 
year  it  was  cut.  Wood  exposed  to  the  air  becomes  more 
porous  and  deteriorated,  yielding  a  charcoal  without 
strength,  which  readily  separates  and  falls  to  dust. 

Having  described  the  apparatus  employed  for  obtaining 
lie  pyroligneous  acid,  we  now  proceed  to  give  an  account 
of  the  manner  of  its  being  purified.  This  acid  is  of  a 
reddish-brown  colour,  and  holds  in  solution  a  quantity  of 
empyreumatic  oil  and  tar,  which  are  produced  at  the  same 
time  with  the  acid ;  another  portion  of  the  product  pre- 
sents itself  in  the  state  of  a  thinner  mixture.  The  acid  is 
separated  from  these  as  soon  as  possible ;  which  separation 
is  readily  effected,  by  merely  suffering  the  heavier  bodies 
to  subside.  It  is  above  observed,  that  the  distilling  appa- 
ratus is  terminated  by  a  subterranean  reservoir,  wherein 


ff«  •.,  ■*  •*  *• 

MS     iianufaclure  of  the  PjfroUgneous  Add,  in  Phmee. 

the  products  of  all  the  vessells  iare  collectecL  A  .common 
pump  communicates  with  this  reservoir,  with  a  pipe  reach* 
uig  to  the  very  bottom,  for  the  purpose  of  drawing  up  the 
tar  onlj;  which,  on  account  of  its  density,  sinks  to  the 
bottom :  and  the  pump  is  occasionally  worked,  to  draw  off 
the  tar.  A  waste-pipe  is  plaqed  higher  up  in  the  reservoir, 
to  convey  the  clearer  acid  into  a  waste  weQ,  from  whence 
it  is  raised  b^  another  pump. 

The  pyroligneous  acid,  thus  separated  from  the  tar  winch 
is  not  in  solution,  is  drawn  from  the  waste  well,  into  lar^e 
.plate-iron  cauldrons;  where  the  process  of  saturation  is 
effected,  either  with  lime  or  chalk.  Xhe  acid,  by  this 
saturation,  throws  off  a  fi^sh  quantity  of  tar,  which  is 
taken  up  by  means  of  skimmers :  the  remainder  is  then 
allowed  to  settle  for  some  time,  when  the  remaining  acid 
may  afterwards  be  drawn  off  clear,  by  simple  decantation. 

The  acetate  of  lime  thus  obtained,  marks  on  the  areome- 
ter,  after  washing  with  water,. the  same  degree  as  the  acicB- 
metric  degree  o^  the  acid  employed.  This  solution  is 
evaporated  till  it  marks  15''  of  the  areometer,  when  a  coh- 
'  centrated  solution  of  sulphate  of  soda  is  added.  l*he  acida 
thus  change  their  bases  :  on  the  one  hand,  is  obtained  the 
sulphate  pf  lime,  which  is  jprecipitated ;  and,  on  the  other, 
the  acetate  of  soda,  which  remains  in  solution.  In  some 
manufactoiiies,  instead  of  following  the  plan  we  have 
described,  they  dissolve,  by  heat^  the  sulphate  of  soda  in 
the  acetic  acid,  and  afterwards  saturate  it  with  chalk,  or 
lime ;  by  this  means  the  use  of  water  is  avoided  in  the  solu- 
tion of  the  sulphate;  and,  without  any  previous  evapora- 
tion, a  liquor  is  obtained  equally  concentrated  as  by  the 
other  method.  In  both  cases,  the  sulphate  of  lime  is  first 
allowed  %o  settle,  and  the  clear  fluid  iaifterwards  gently 
poured  off.  The  precipitate  is  then  to  be  washjea,  and  the 
water  employed  to  be  used  in  new  washings. 

The  acetate  of  soda  which  result;^  from  tljiis  double 
decomposition  is  afterwards  evaporated  to  §!7  or  .28®, 
according  to  the  season.    When  ihe  sotiitibn  has  attained 


^^is  ctegr^e  of  CQncent;ration,  it  is  poured  mto  large  fwy^- 

'jUdlizing  vessds ;  and  at  the  end  of  j^^ree  or  .four  ^a7/?» 

'aecording  tothe  «ize  of  the  vessiels,  the  ii^Qtber-water/s  ^jje 

[drawn  offV  and  from  this  fir^t  crysUiUization  are  obtail]^ 

a  plentiful  supply  of  rhomboidal  prisms,  ^,^ch  are  mufi^ 

coloured,  with  their  facettes  large,  md  their  aji|;les  .W($;l 

defined.    The  mother- waters  are  subpf^tte<^  to  ai^ccesj^ijiije 

^evaporations  and  icrystalJisfOEtions :  ofid  l^rhen  they  dp  Wt 

pany  longer  readily  (crystallize,  ^ey  fi^  evaporated  to  dry* 

-ness,  for  the  pi^pose  of  being  i^c^eirted  iQto  carboiiate  ^f 

$oda. 

To  avoid  upeertam  trials,  (whiqh.are  ^Iways  |)r€pudiql{J, 
on  aipcount  of  the  loss  of  time  they  occasion,  as  also  frpin 
the  bad  results  wbicli  too  frequently  attend  themJ  it  is 
i|2sual  to  qalculatei  before  thj9  operation  is  b^gupi  the  ^xact 
^proportions  neqei^afryffkr  the  reciprocal  d^coiripo^it|on{  Wt 
!lbis  oply  becomes  indispcfiisable^  when  i^i^i^r  t|ie.air}4,^^ 
sulphate  is  changed.  Wj^ien  two  aaj^  of  ik^  samis  dr^^e 
pf  saturation  are  ^osciEfptible  qf  being  p^^^tuaWy  4sP«ip- 
-posed,  it  is  n^eessi^ry,  t^  4void  an  e3f;ice3s  pf  either^  tl^at  ^e 
quantity  of  real  acid  sbpuld  be  the  rsanie  in  bptbt  No^w 
this  quantity  of  real  acid  is  proportional  tp  the  a^§^^|;e 
freight  pf  the  acid,  ai^d  its  capability  ()f  saturi^atipn  3  tli^t 
is  to  say,  fp  its  acidi-metric  degree,  which  inay  be  rf^^- 
sented  by  the  prpduqt  of  the  absolute  weight  n^uUiplied^^y 
that  degree.  Tbi|s,  previous  to  saturating  the  acetic  acid, 
the  degree  is  asc^r^uned  li^y  the  areometer  for  acids  :  tl)is 
degree  is  then  muUiplied  by  the  nuinbi^r  of  kilog^fi|ps 
int^qd^d.to  be  $t|fiplpyed ;  and  the  prjc^uct  obtained  jsi^^e 
iq^antity  of  ^$^g<;id  of.lhe  w^pje  ins^.s;s  whi<4i  is  to  |)e.pi^^e 
intp  acetate  €^  li|]|l3.  On  the  jt^ther  ^is^nd,  tl}p  ^^r^^pf 
acid  contained  in  the  sulpha!^  'v^  ^cprtaif)e4  f  ai>d  ^(^r- 
irards>  $h^  number,  whidi  i^ep^^^nts  it^  refd  acid  ff  the 
noetic  :i|cid  ill  4iMi40d  by  t^  iiumbpir  |if  hic)i  jj^^p^i^^iits  t}ie 
40gree  of  sulj^t^ }  tj^^  je§»lt  sle^pJy^eqc^tiBg  the  ^mf^T 

:«f  :kitog»aw.^  rf  »l]^^:fff  jo^  3^8«IK»F:f  .fflrytljp  i^^^ 
i^sitif^ 
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For  example:  supposing  there  are  1500  litres  of  acetSd 
Add,  lit  d^  of  the  areometer  for  acids ;  the  real  acid  of  the 
total  will  be  expressed  by  12,000,  produced  from  these  two 
numbers.  Again,  admitting  that  the  sulphate  employed 
marks  30**,  then  find  the  number  which  multiplied  by  30 
will  produce  1S,000;  that  is  to  say,  the  12,000  must  be 
divided  by  30.  Thus  400  kilograms  of  sulphate,  at  30**  of 
the  areometer  fot  acids,  would  completely  decompose  the 
acetate  of  lime  resulting  from  the  saturation  of  1500^  litres 
of  acetic  acid  at  8**  of  the  areometer  for  acids.  It  remains  to 
shew  how  the  degree  of  sulphate  is  to  be  known : — this  is 
▼ery  simple.  A  certain  weight  of  this  sulphate  is  dissolved 
in  distilled  water ;  a  somewhat  smaller  quantity  of  the 
solution  of  the  muriate  of  barytes  is  added,  and  the  solu- 
tion is  acidulated  with  a  small  quantity  of  the  nitric  aeid. 
tt  is  next  filtered ;  then  washed  with  distilled  boiling 
water ;  then  dried ;  and  finally,  the  product  of  the  sul- 
phate is  acurately  weighed.  The  composition  of  this  salt 
being  well  known,  the  quantity  of  acid  contained  in  the  por- 
tion of  the  sulphate  of  soda  thus  essayed  is  readily  deduced, 
and  consequently  the  degree  on  the  areometer -for  acids 
which  such  quslntity  represents :  always  recollecting,  that 
in  the  sulphate  of  barytes  the  acid  is  anhydrous,  and  that 
a  fifth  part  of  its  weight  in  water  must  be  added,  to  bring  it 
to  66**  of  Beaume,  which  is  the  point  adopted. 

We  must  not  neglect  to  remark  here,  that,  in  spite  of 
every  precaution,  a  considerable  quantity  of  sulphate  of 
soda  and  acetic  acid  will  always  totally  disappear  in  this 
double  decomposition.  Is  it  not  probable,  that  an^  inso- 
luble sulphate  may  be  formed  of  the  soda  and  chalk,  Uke  to 
that  which  is  found  in  the  seklot  of  salt-pans?  if  so,  such 
deficiency  will  be  easily  accounted  for. 

We  cannot  possibly  dispense  with  all  these  intermediate 
combinations  for  freeing  the  acetic  acid  from  the  ^npyreu- 
matic  products  which  accompany  its  formation.  The 
chemist  who  should  find  means  to  dispense  with  these, 
would  certainly  derive  great  advantage  therefi^om.    Wq 
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IKkight  presume  that  it  would  suffice  to  combine  the  pyro- 
ligneous  acid  with  lime,  and  to  calcine  the  calcareous 
acetate  so  as  entirely  to  destroy  the  empyreumatic  oil ;  and 
afterwards^  by  the  direct  action  of  the  sulphuric  acid,  to 
obtain  a  pure  acetic  acid :   but,  whatever  care  is  taken, 
however  well  the  torrefaction  may  be  conducted,  the  acetate 
of  lime  never  produces  an  acid  of  a  good  quality.     It  is 
even  said  that  the  acetic  acid  re-produced  from  the  purest 
acetate  of  lime  (that,  for  instance,  which  has  been  prepared 
from  the  purified  acetic  acid)  is  very  much  inferior  to  that 
which  served  to  form  it     Certain  it  is,  that,  till  the  present 
time,  no  chemist  has  been  able  to  dispense  with  the  use  of 
the  acetate  of  soda.     Many  have  endeavoured  to  obtain 
this  salt  by  saturating  the  acetic  acid  with  rough  soda : 
the  high  price  of  the  purer  article  is,  however,  fully  compen- 
jsated,  by  the  saving  in  time  and  fuel :  and  a  great  mcon- 
venience  attends  the  employment  of  the  rough  soda ;  which 
is,  that  it  emits  an  infectious  odour  during  the  saturation ; 
a  great  quantity  of  sulphuretted  hydrogen  being  produced 
from  the  sulphur  contained  in  the  rough  soda.  \ 

The  acetate  of  soda  is  easily  purified  by  crystallization 
end  torrefaction*  This  last  operation,  well  conducted, 
frees  it  entirely  from  the  remaining  portions  of  tar  which  it 
may  still  retain.  Torrefaction,  to  which  the  name  otfritie 
is  given  in  the  laboratories,  requires  great  care  and  expe- 
rience :  it  is  generally  effected  in  cast-iron  cauldrons,  made 
very  wide  and  shallow.  During  the  whole  time  of  the 
process,  which  generally  takes  twenty-four  hours  for  400 
kilograms,  the  acetate  must  be  constantly  stirred  with 
the  rake :  and  very  great  attention  must  be  paid,  not  to 
allow  the  temperature  to  rise  too  high,  so  as  to  decompose 
the  acetate  ,*  yet  taking  care  to  keep  up  a  regular  heat  in 
every  part :  for  if  the  least  particle  of  the  mass  begins  to 
enter  into  decomposition,  its  progress  is  so  rapid,  as  not 
to  be  stopped  without  extreme  difficulty.  The  heat  should 
peverbe  so  strong  as  to  cause  the  acetate  to  emit  smoke* 
When  the  whole  is  well  liquified^  the  bubbling  ceases,  and. 


the  qperatbn  is  fim«bed»  Th0  Aum  is  tb^p  Mt  to  co4d|  «;i|d 
adbscdv^;  oTi  periia^^  k  is  hett^t^  tbri^fr  It  iaiQiediateisr 
6nto  iiats. which  epofeain  imter:;  btit  )>]r^j^»  ifiljt^r  inethp^ 
dt  jMrodudas  such  detonhitiQiiii^  tbat,  to  J^void;  4^i^er«  jEbe 
.vate  shoidd  be  sunk  in  the  earlhi  and  covered  with  tbil^ 
iboards  sitonglyiiscured* 

'  : When  the  adete^  is  dkisol ved,  the  fathoniQ  loattor,  which 
has  arisen  (from  tlw  ]de8trtictian  of  the  tar.  Must  be  separated ; 
and  this  pvesents  a6ihe  difficutties^  becaute  Ae f^siduum  Is 
'§iim^d  of  imnute  paiisdos  so  generally  diffused*  diat  tb^^y 
binder  the  Squid  frpm  passing  the  filter^.  Tb^  lightipess 
>of  these  paiticIcB.wifl  not  aUdw  them.to  sepairate  by  deetfa- 

^liatibn^whto  the  liquor  ishighier  #ian  ,l&*  h^  th^  aireoin^ler 
for  acids ;  font  theik  'they  ace  readiljr  got  rid.  pf*  By  eyap^ 
:Tating  afresh,  a  perfectly  ckiar  acetatfs  is  <>btoiiied ;  and  in 

•  this  state  qf  purity  it  b . decomposed  by  tbi^ isdiplmlric  acid* 
&S>rlhe  separation  of  the  acetacr  acid.      '  -         ^ 

This  iaat  ioperation,  shnple  as  it  appeari^  wiB  jrequire 

mach  precaution  and  cxpei^ience.    The  ^vUMift  of  sodl^ 

crystallized  and  pudrerized,  is  to  be  put  into  a  boD^r^  aUd 

;dien  tbe  quantity  of  sulphuric  acid  necessary. fer4^om« 

,fpdsing  all  the  acetate  employed.  These  s^r0  f^erqd  to 
irciniain  together  for  a  sufBcient  time :  by  degrees^  tb^  ace^c 
^acid  quits  its  combiriation>  atfid  rises  to  the  surfae^*  The 
Ji^ajor  part  of  the  sulphate  of  soda  produced  becotnes  depo- 
sited in  the  state  of  a  powder^  6r  ifi  small  crjrstali^  while 
smother  portion  remaii^  in  solution  iii  the  liquid*  The 
ladetic  acid  is  sep^ated  from  the  sulphat^  of  s^a^by  distil- 
iladoh,  and  is  obtained  of  a  vsry  fine  taste  and. ^^#11;  biit 
/towards  tlie  end  of  the  projc^ss,  it  beoomet^t  litj^/empy- 

:zeumatic,  and  soniewbat  discoloured^  ,ao  pa  to.jfeudfP^  it 
hecessary  to  set  a^ide  this  last  part  fron^  ijm  Iprmer. 
fl?kait  which  is  intended  for  table  use  should  ba  <i|st}Ued 
in  an  alembic,  with  the  head  and  condensing-tttbes  made 

.  lof  silvec     The   acid  thus   obtained    gdtiandiy    claries 

.  )40''  j)f  the  areometer  ibr  acidsw  W}^n^'bowevler>  itris 
!wi£|htd  to  ba  |itodua^  in  :a  bigblgrf  conrimtaaMl  tvUttii  a 


k^- 
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larg^  proportion  of  muriate  of  lime  is  to  be  mixed  with  it,  and 
then  it  is  distilled  afresh.  This  highly-concentrated  Bxad 
is  afterwards  exposed  to  the  frost,  and  the  strongest  paort 
crystallrzies.  The  liquor  is  bow  poured  off;  and  the  <^ryi« 
tals'are  liquified,  by  exposing  them  to  a  tempet ature  from 
15  to  2(y*;  and  this  operation  is  to  be  repeated  until  it  CdO- 
geals  without  a  residuum,  at  the  temperature  of  12  or  19*^ 
then  it  has  attained  its  maximum,  and  its  degree  Jby  the 
areometer  for  aoie^s  is  from  Q8  ,to  90®.  The  anhydrous 
acetic  acid  is  at  lt)0® ;  that  is  to  say,  at  the  same  degree  as 
•the  sulphuric  at -66**. 

We  shall  leniiiDate  this  Article  by  an  obaervation  xela- 

.iive  to  the  decomi^Qsitionof  the  acetate  of  soda  by  the  .aid* 

(pburic  ^acid•     If  the  :acid  be  poured  in  too  gently,  iwrgr 

great  diflScultiies  will  .be  found  in  this  operiation^; /orihe 

;;excessiye  heat  emitted  tbroiv.s  qff*  .so  large  a  quaiT^tity  ef 

^^  acetic  ^oidi  that . the, wodunen  ai«  obliged  t0  9y;fi»tn 

iit.    This  inconyraience  is  .prevented  by  adding  all  jtbe 

jiulphuric  acid  at  once:  it  occupies  the  lower  pad;t  of  :tbe 

vesi^l,  and  such  portions  only  of  the  acetate  aa  it  touches 

Are  ^composed:  the  beat  disengaged  in.  the  eourse  of  dais 

,re-actton  is  consequently  spreafi  orer^a  wide  ^space,  ;«nd 

produces  no  .senile  effect.     Whien  tfie  sul^ihurk  :acid 

foms  an  orifice,  ;or  }und  of  small  erater,  the  wbrkiban,  liy 

the  aid  of  the  rake.  Causes  the  acetate  to  descef^dpieideliy 

piece,  and  the  decomposition  proceeds  gently*  .... 

Such  are  the  details  we  have  thought  it  our  duty  to  give 
on  this  branch  of  industry ;  for  the  first  ideas  of  which  we 
are  indebted  to  that  ingenious  Frenchman,  Lebon.  It  was 
he  who  invented  tbe  thermo-lamp.  The  first  apparatus 
was  constructed  at  Havre ;  with  the  intention  of  making 
the  gas  serve  for  the  lighthouse,  and  the  tar  for  the  use  of 
the  shipping.  But  the  success  not  being  complete,  Lebon 
was  obliged  to  forego  this  enterprise ;  and  established  a 
manufactory  for  the  pyroligneous  acid  at  Versailles,  near 
the  Marly  Aqueduct;  the  gas  it  affordpd,  seping  to  heat 
the  vess^,  whicli  are  now  m  actual  use.    l^nce  that  time^ 
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the  brothers  Mollerat,  Messieurs  Kurtz,  Payen,  Bobee> 
Lemercier,  &c  have  formed  sioailar  establishments,  and 
have  made  great  sacrifices  to  obtain  better  products.  Ne- 
vertheless, there  is  still  much  to  do  in  this  kind  of  re- 
search, which  sooner  or  later  will  afford  the  most  beneficial 
results. 

LXXXVIIL— Oft  various  Cements.     By  the  Editor.    . 

[Continued  from  p.  375.] 

on  the  use  of  wafers,  as  an  extemporaneous  cement. 

A  great  improvement  in  th6  manner  of  using  wafers,  so  as  to 
cause  them  to  unite  or  hold  papers  together  more  firmly  and 
neatly,  is,  to  divide  or  split  them  with  a  pen-knife,  and  thus  to 
form  two  wafers  out  of  one,  of  only  half  the  usual  thick- 
ness. These  may  be  cut  into  small  pieces,  and  applied,  by  first 
wetting  the  paper  in  the  places  to  be  cemented,  and  laying 
apiece  of  wafer  on  each;  and  then  wetting  the  pieces  of 
wafer,  over  which  the  other  paper  to  be  united  maybe 
placed,  and  pressed  close:  thus  perfectly  effecting  the 
union.  A  very  cheap  cement  is  thus  readily  obtained ;  and 
with  white  wafers,  owing  to  the  thinness  of  the  split  wafer, 
no  marks  will  be  seen,  as  is  the  case  where  the  entire  wafer 
is  used :  the  union  also  is~  so  perfect,  as  to  render  sepa- 
ration impossible,  as  is  sometimes  effected  by  splitting  the 
entire  wafer. 

IMPROVED  GUM-WATER. 

It  is  well  known  that  the  mucilage  of  gum-arabic  is 
exceedingly  liable  to  become  spoilt  by  keeping.  If,  *  how- 
ever, the  gum  be  dissolved  in  water,  and  made  df  a  thick 
consistence,  and  a  little  alcohol  added  to  it,  that  evil  will 
be  prevented ;  or  the  solution  may  be  made  at  once,  in 
gin  or  other  proof-spirit. 

This  gum-water  should  be  kept  in  a  wide-mouthed  glass 
vessel,  with  a  ground  stopper,  to  prevent  the  escape  of  the 
alcohoL     And  although  it  has  hot  the  strength  of  the 
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dement  described  in  our  last  Number^  which  is  coihposied 
of  gum-arabic  ahd  isinglass,  yet  it  is  very  serviceable  for 
many  purposes^  especially  as  it  does  not  require  to  be 
heated  before  using. 

A  very  convenient  way  of  applying  it  to  the  cementing  of. 
small  labels  on  specimens  of  minerals  &c.  is,  by  forming  an 
instrument  of  a  small  common  pin,  stuck  a  little  way  into  a 
slender  pointed  handle  of  wood:  the  head  of  the  pin,  on 
being  dipped  into  the  gum-water,  takes  up  a  sufficient 
quantity  at  a  time  y  and  it  may  then  be  applied,  in  a  small 
spot,  to  each  end  of  the  label,  which  is  generally  sufficient 
to  secure  it  to  the  specimen. 

.In  this  manner,  the  late  John  Francillon,  Esq.,  who  had 
one  of  the  finest  and  most  extensive  collections  of  Entomo- 
logy in  this  metropolis,  icemented  the  ni^nerous  labels, 
distinguishing  each  specimen.  And,  although  they  were 
fixed  sufficiently  firm,  yet,  in  case  of  the  label  requiring  to 
be  changed,  as  frequently  happened,  he  inserted  the 
point  of  a  knife  under  the  middle  of  the  label,  and,  car- 
Tying  it  towards  each  end  through  the  cemented  parts^  , 
thus  readily  removed  it 

These  directions  may  appear  to  some  unnecessarily 
mfaiute;  but,  to  others,  the  information  resulting  from 
many  years'  experience  vrill,  no  doubt,  be  acceptable. 

ON  SHELL-LAC,  A^  A  C£MEKT. 

This  article  is  largely  employed  by  the  hair-workers  in 
jewellery,  to  cement  the  hair  into  the  collets,  and  thus  td 
'form  it  into  bracelets^  &c.  The  mode  of  using:  it  is  as 
follows  :  The  shell-lac  is  put  into  a  basin;  and  the  basim 
placed  in  a  Dutcfh-oren,  which  is^  set  before  an  open  fire^ 
until  the  shell-lac  becomes  melted  by  the  effiscts  of  the 
gentle  heat  thus  applied,  and  can  be  drawn  out  into  slender 
threads  or  rods  fit  to  enter  the  small  collets. 

To  use  it,  the  Collets  must  be  warmed  sufficiently^  to  melt 
thiB  shell-lac,  but  not  morei  as  its  utility  greatly,  depends 
upon  the  volatile  parts  being  preserved,  which  are  quiekly 


dissipated  by  t^  great  befit    The  hair  is^ihen  to  bo^ 
placed' within  the  collet^  and  thus  finely  Mcured*  ^ 

In  like  manner^  with  shell-lac,  the  ruby  cylinders  of 
watches  are  firmly  cemented  in  their  sockets,  by  the  watclb* 
jewellers.  ...... 

OK  c6PAL|  AMBElti  OR  Oim^ttAS'PlCiri  AS  fiXTEicrokAKsous 

C£]lkEKTSv 

These  siibstahcesr  may  be  employed^  ih^t6eir  Utttulral  sttttejj 
much  in  the  sdme  way  as  the  shellJeic,  fbrming  ^xc^ed^ 
ingly  hard  and  durable  cements.'  The  j^wellei^  use  the 
last-inehtioned  article  in  uniting  the  two' stones  which  fomt 
iheiT  doublets ;  although  it  would  seem  that  coi>al  would 
much  better  itnswer  that  purpose,  from  its  gr^at^i^  hardness. 
Amber,  also,  where  its  colour  is  no  objection,  is  yet  fitH^ 
than  either  to  effect  this  object,  on  accoimt  of  its  stiU  greata^ij 
strength. 

ON  THE  RICE  CEMENTS 

The  Editor,  many  years  since,  experienced  the  evils  of 
^  using  the  mucilage  of  gum-tragacanth  for  the  purpose  of 
cementing  copies  of  letters,  which  had  been  taken  upon 
tissue**p^per  by  Watt's  Copying-Machine,  into,  the  copy- 
of-lettef  book,  as  recommended  by  die  celebrated  inveiV" 
tor  of  that  machine;  owing  to  the  gum-tragacanth  becoming 
mouldy,  and  the  copies  loosened  long  before  the  book  was 
filled,  in  consequence  of  the  dampness  occasioned  from 
.  tmie  to  time  by  the  frequent  cementation  of  ftesh  oegpies 
therein..  In  this  dilemm9,:it  fortunately  occurred  to  ))jmi 
on  reading  Thunb&rg's  Travels  Jn,  Japan,  and  findtng^fi:^*^ 
qpient  Jnention  o^Mce-glue  b^ng  ,  enxployed" there. |^i.;|i 
oement^^  and  likewise  o|i  acpQwt  of  the  niuch;  great9|r 
harchaess  ef  the  graili$,cif  jrice  thaa  j^psie^iof  ^whefit^jt^ 
a  eetttent  made  of  rice  woidd  be  very  likely  to  uiswer.thfS 
above  purpose*    .     :  .     .  . «.  . 

He  J  adeosdingLy  joade  trial  of  rke^Jlmt  Qken  pTivittHj 
MdtmsA  subsiituteifiir starch  in  lmic-ppwdeit)i,bj(4^o439ngii& 
inafuroper  Ves^^  with  eold  water*  aad  thenL.geiltly  #mi^ 


and  durable  cement,  not  onTy  rhont  admirably  f^tl^d  fbif  tli& 
above  desirable  purpose  (as  the  copies  of  letters  once 
cepiented  with  it  never  became,  loosened),  but  also  for.  a 
great  yiri^ty  of  otKei^  useful^  objects,  and  particularly  for 
joitting  together  paper,  card,  &c.  in  forming  the  varioui' 
beautiful  and. tasteful  ornaments  which  afford  so  much 
^tn^loyment  lind  amusement  to  the  ladies,  |for  which  use 
i^'  whiteness  is  mast  admirably  adapted. 

It  should  be  observed,  that  rice-Jlour  (not  ground  rice, 
WliicU  is  ill  coafse^  gifains)  mui^t  be  eihpfoye<f  to  form  this 
cement;  and  also,  t1ia;t  not  more  tlian  is  likely  t6  be  soon 
used  should  b^  made  at  a  ttnie ;  as,  owing  to  t&e  saccfaa- 
riiiij^  matter  cbiltaiined  iik'  th^  ric^,  it  soon  decomposes  and 
becomes  soiiri  more  especially  in  warm  weather. 

<m  GUity  AS  AN  EXTEMPORANI^airS  GEMETIT. 

'f'his  article,  saWn  into  slips,  is  ofgteat  tise  to  dff tists;  in 
eventing  paper,  vellum,  &c.  to  their  drawing-boards,  in 
t&e  following  manner. 

•  ;The  pap6fr,  &c.  being  damped  upon  its  ba^k,  by  meiitH 
of  si  wetted  sponge,  and  laid  upon  the  draw&ig-bbard,  tfiS 
end  of  the  slip  of  glue  is  to  be  dipped  into  hot  water,  anSt 
riibbfea  between  the  edges  of  the  paper  and  the  drawing- 
bbi^rcT,  so  ds  to  apply  a  slight  coat  of  stiffs  glue  to  both :  thi^ 
paper  is  then  to  be  rubbed  down  hard  upon  the  board; 
until  the  union  is  effected ;  and,  in  case  of  the  paper  be* 
coming  loosened  in  places  by  its  stretching  and  tightening 
as  £^e  water  evaporatesi  the  saihe  process  is  to  be  re7 


^hen  tlie  drawing  is  completed,  the.i>aper,  vellum,  &c^ 
may  be  readily  taken  off  the  board,  by  in^^  an  ivOrjf 

foMing-knife  betwe^en  ittmd  the  boar^  And  what  Uj(tTe 
still  remains  adherix^  to  tlie  board,  may  be  removed,  pre* 
Ti(^ly  to  cementing  another  paper  upon  it,  with  a  fifponge 
and  hot  water.  < 

J^oT  thk  ufeful  process,  the  £^itor  acknowledges  hii 


41 6  On^  various  Cemenis^ 

obligations  to  that  ingenious .  Mechanical  Drau^tsmai^ 
Mr.  Joseph  Clement,  of  Lambeth* 

VARLET^S  CEBCXNT. 

.  For  this  cheap  and  higUy-useful  cement  the  Editor  is 
indebted  to  tb6  late  truly-scientific  mechanic^  Mr«  Samuel 
Varley.     It  is  made  as  follows. 

,  Take  sixteen  parts,  by  weight,  of  black  resin,  the 
same  quantity  of  whiting,  and  one  thirty-second  part  of 
bees*-wax. 

The  whiting,  finely  powdered,  must  be  previously  heated 
red-hot,  to  expel  all  moisture ;  and  be  suffered  to  cpol,  h^ 
tore  adding  it  to  the  melted  resin  and  bees  Wax. 

This  cement  is  exceedingly  useful  in  the  various  mecha- 
nical  arts,  and  particularly  in  turning  in  general,  for  the 
purpose  of  cementing  articles  to  chucks  &c.  in  the  lathe. 
It  is  also  used  in  watch-jewellery,  to  hold  the  rulnes,  &c. 
fyatf'  in  turning  and  drilling  them  in  the  lathe  :  for  this 
purpose,  however,  Mr.  Seymour,  formerly  a  workman  of 
Mr.  Varley's,  thinks  that  chalk  in  its  natural  state,  finely 
powdered,  is  preferable  to  the  washed  chalk  or  whiting ; 
and  he  also  varies  the  proportion  of  the  bees'-wax,  accord- 
ing to  the  warmth  or  coldness  of  the  weather. 

It  will  be  seen  that  the  resin  forms  the  chief  binding  in- 
gredient in  this  cement ;  the  bees'-wax  being  added  merely 
to  give  it  toughness. 

GLUE  FROM  TANNED  LEATH£^ 

tt  is  generally  thought  that  the  process  of  timning  render^ 
leather  exceedingly  insoluble.  Means,  however,  have  been 
^und  to  overcome  that  insolubility,  and  to  form  a  glue 
exceedingly  well  adapted  to  the  purpose  for  which  it  ha9 
hitherto  been  used ;  namely,  that.of  making  the  bktckrpapet 
caseSf  so  much  used  for  a  great  variety  of  purposes ;— as  it 
not  only  forms  the  cement  by  which  they  are  glued  toge- 
ther, but  also,  in  consequence  of  the  gaUic-acid  contaiDe4 
in  it,  strikes  a  black  colour,  by  the  apptication  of  a  solution 
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of  milphate  of  iron  (green  vitriol,  or  copperas)  to  fhe 
surfaces  of* the  articles;  and  ladttyi  serves  to  vamish  the 
cases. 

The  process  for  making  this  glue  is  as  follows :  Boil  the 
scraps  or  cuttings  of  thin  tanned  leather ;  such  ad  th^ 
upper-leathers  of  boots,  shoes,  &c.  are  made  of,  in  stale 
urine,  until  they  become  softened,  and  will  stretch  and 
contract,  when  pulled  and  let  go  again,  in  the  manner  of 
India-rubber :  they  are  then  to  be  washed  in  clean  watery 
tod  boiled  in  water  until  dissolved  to  a  proper  consistence 
for  use. 

It  is  very  singular  that  this  useful  process  has  beeii 
hitherto  confined  to  the  above  branch  of  manufacture;  and 
has  never,  tb  the  best  of  the  Editor's  knowledge,  beeri 
before  published. 

ON  THE  FREKCH  GLUE  FROM  BONES.* 

This  is  made  at  Paris,  by  M.  Robert,  in  the  following  man- 
ner.— The  bones  used,  are  those  only  whidh,  previous  to  this 
discovery,  answered  no  useful  purpose,  except  for  the 
fabrication  of  phosphorus,  ammonia,  animal  charcoal,  bone- 
ashes,  or  manure ;  such,  for  instance,  as  those  of  the  head, 
ribs,  &c.  &C.  The  refuse  of  the  legs  of  sheep  and  calves,  &c. 
which  had  been  already  partly  used  for  the  purposes  of  thiei 
toy-men  (tabletiersj  are  also  used  for  this  purpose,  afteit 
Extracting  as  much  of  the  gelatine  and  fat  as  can  be  donc^ 
by  ebullition.  When  the  heads  of  oxen  are  to  be  operated 
upon,  they  begin  by  extracting  the  teeth  (these  being 
reserved  for  the  fabrication  of  ammonia,  as  affording  a 
greater  proportion  of  that  alkali  than  any  of  the  othel^ 
bones) :  they  then  break  the  skull,  in  such  a  manner  as'  to 
preserve  all  the  compact  parts  in  as  regular  forms  as  pos- 
sible ;  these  pieces  present  a  surface  of  from  twenty  t<^ 
thirty  inches  square,  and  are  put  to  soak  in  a  mixture  of 

*  Extracted,  with  alterations,  ftom  S^Hman^s  Jmtmal  of  Scimei^mi 
the  Arts, 
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muriatic  acid  and  water.  The  muriatic  acid  used  marki 
about  ^of  the  areofne/er^andis  diluted  by  water  to  about  6". 
Four  parts  of  the  liquor  is  used  to  one  part  of  the 
bones.  They  are  left  in  this  statCi  in  open  vessels,  until  a 
complete  solution  of  the  phosphate  of  lime  has  taken  place, 
and  the  gelatinous  part  of  the  bone  remains  in  its  original 
shape  and  size,  and  is  perfectly  supple.  When  this  opera- 
tion is  finished,  which  commonly  last  six  or  eight  days,  the 
gelatine  is  put  into  baskets,  being  first  drained ;  and  is 
Immersed  a  short  time  in  boiling  water,  in  order  to  extract 
any  smaQ  remains  of  grease,  which  would  dieteriorate  the 
gelatine,  and  also  to  extract  any  of  the  acid  which  might 
be  lodged  in  the  pores.  It  is  then  carefully  wiped  with 
clean  linen,  and  afterwards  washed  in  copious  streams  of 
cold  water,  to  whiten  it,  and  render  it  more  transparent:  it 
is.  then  put  to  dry  in  the  shade.  This  is  used  for  making 
glue  of  a  very  superior  quality. 

The  inside  of  the  bones  of  sheeps'  legs  furnish  a  sort  of 
membranous  glue,  which  supplies  with  advantage  the  place 
of  isinglass,  in  the  fabrication  of  silk,  stuffs. 

Remarks  on  this  Process^  by  the  Editor. 

Glue  is  generally  m|de  in  this  country,  as  is  well  known, 
from  the  skins  of  animals.  The  Editor  would,  however, 
wish  particularly  to  call  the  attention  of  persons  to  the  great 
superiority,  in  point  of  strength,  of  the  glue  made  from 
bones,  over  the  best  English  glue ;  as  appeared  from  va- 
rious trials  made  with  it  by  a  skilful  English  workman  at 
Paris,  in  comparison  with  that  of  the  best  glue  made  in 
Bngland,  and  on  the  result  of  whose  experiments  he.  has 
every  reason  to  place  absolute  confidence.  It  surely  is 
highly  necessary. that  endeavours  should  be  made  in  this 
country,  with  a  view  olf  re-establishing  the  preference 
hitherto  shewn  to  the  Eiiglish  glue:  and  indeed  there  has 
lately  been  a  Patent  taken  out  for  a  new  method  of  manu- 
facturing glue  from  bones,  by  means  of  steam. 
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OK    aLTJE    CASTS,    AS    SUBSTITXTTES    FOR    SfiAUNQ-WAZ    OR 

WAFERS. 

These  ornamental  substitutes  for  wafers  are  now  in  great 
request ;  and  are  taken  from  gems,  seals,  or  Tassie's  copies 
thereof^  in  the  following  manne*:— A  solution  of  Salisbury 
glue,  in  water  previously  tinged  "red,  purple,  yellow,  &c.  by 
brazil-wood,  log-wood,  turmeric,  &c.  must  be  prepared,  of 
a  proper  consistence.  The  hollows  of  the  gem,  &c.  must 
then  be  moistened  with  a  little  weak  gum-water,  in  which 
any  white  or  coloured  opake  powder  is  mixed ;  or  with  the 
gum-water  alone,  and  the  colour  in  powder  sifted  over  it : 
all  the  colour  must  then  be  wiped  off  the  plain  parts, 
leaving  it  only  in  the  hollows.  As  much  of  the  melted 
glue  must  then  be  poured  upon  the  gem  as  can  lie  upon  it, 
and  be  suffered  to  dry,  in  a  gentle  heat ;  when  it  will 
shrink  considerably,  so  as  to  become  not  thicker  than  "an 
ordinary  sheet  of  writing  paper :  it  readily  quits  the  gem, 
presenting  a  beautiful  cast  of  it. 

To  use  it,  the  folded  note,  letter,  &e.  should  be  wetted 
on  the  part  where  the  glue-wafer  is  to  be  applied,  and  the 
back  of  the  wafer  be  placed  upon  the  wet  part;  when  it 
will  soon  adhere,  by  its  glutinous  property,  and  thus  form 
an  elegant  closure  to  the  letter. 

It  should  be  remarked,  that  this  is  merely  the  revival,  and 
application  to  a  different  purpose,  of  a  weU-knovm  process, 
formerly  much  used  for  taking  casts  from  medals,  coins,  &c. 
viz.  by  making  a  solution  of  isinglass  in  proof-spirit,  strain- 
ing it  clear,  and  pouring  it  over  tiie  surface  of  the  medal,  &c 
The  isinglass  shrinks  in  drying,  and  will  readily  quit  the 
surface  of  the  medal :  it  may  then  either  remain  in  its 
transparent  state  ;  or,  by  breathing  upon  it,  a  coat  of  leaf'- 
gold  or  silver  may  be  applied  to  it,  and  thus  give  it  the 
appearance  of  metal. 
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LXXXIX.^---Qr  a  new  and  cheap  Sh^'s  Pump,  hwenifd 

by  Jacob.  Pkhkhcs,  Esq.* 

Sd,  Attftin  Frkiv^ 
Sniy  Januaiy  10,  1820. 

I  BEd  to  submit^  for  the  approbation  of  the  Society  for 
tJbe  Encouragement  of  Arts^  Manu&ctures,  and  Commerce 
(of  which  I  have  the  honour  to  be  a  member)^  a  model  of  a 
Ship's  Pump ;  which  has  the  advantage  of  being  capable  of 
being  constructed  of  materials  alwaya  to  lie  found  on  board,, 
and  by  any  ship's  carpentefi  without  the  necessity  of  boring 
the  barreli  as  in  the  usual  pumps :  the  construction  of  the 
Tflfes  in  the  piston  and  foot-valve  will  also  be  found  ex- 
ceedingly ea9y^  and  to  afford  a  large  water-way;^  and» 
although  the  principles  on  which  they  are  constructed  is  a 
modification  of  one  of  the  objects  of  a  patent  granted  to 
me,  yety  should  the  Society  approve  of  it^  I. am  willing  ix> 
wave  any  advantage  from  it^  in  favour  of  the  British  Public 
The  construction  of  this  pump  is  so  simple  and  obvious, 
that  it  scarcely  requires  any  es^planaticm ;  but,  should  the 
Society  require  it,  I  shall  be  happy  to  attend  the  Com* 
Qdittee  appointed  for  its  examination. 

I  am.  Sir,  &c.  &c. 
J.AUcintEtq.  Jacob  Perkins. 

Secretary^  S[C»  ^c* 

The  object  of  the  peculiar  modification  of  thi^  pump  is, 
that  of  enabling  siea-f^uing  people,  to  cojisitruct  a  ptimp  while 
ftt  sea,  from  m^teriiail3  always' tp  be  found  on  board  ;  viz. 
deal-boards  ox  planks,  leather,  nails,  canvas,  aiid'tar. 

This  piunp  is  cojistjructed  a^  fqlloW  -.r-Take  fout  strips  of 
deal-boards,  of  suitable  width  and  length;  nait  them  firmly 
tpgether,  so  as  tp  form  a  square,  trunk :  this  trunk  is  next 
covered  entirely  with  tarpaulin;  thien  another,  layer  of 
boards  is  nailed  over  the  truhk>  observing  to  break  the 
joints   (see  figs.  4  and  5.  PL  XXI.)      A  third"  hyer  of 

•  From  Vol.  XXXVIII.  of  the  Transactions  of  the  Society  for  the  En- 
couragement  of  Arts  &c.  &c.— The  Society  voted  the  Gold  Medal  to 
Hn  Perkins,  for  this  Invention. 
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boards,  nailed  firmly  to  the  first  and  second  layer,  will 
complete  the  body  of  the  pump>  if  of  a  common  size  (say  five 
inches)  $  but  if  th^  pump  is  larger,  it  may  be  strengtheiled 
by  adding  more  layers  of  boards*  Yot  the  fbl*iifi  of  thd 
valves,  see  fig.  3.  The  substitute  for  tb6  upper  box  of  tbe 
common  pump  consists  of  two  isosceles  triangulai^  V^lteSi 
the  sides  of  which  are  double  the  length  of  the  base^  jointed 
with  leather  to  two  square  pieces  of  boards  (hard  w6od|  if 
convenient)*  These  two  pieces  of  boards  to  which -^ 
Valves  are  jointed,  play  diagonally  in  the  ptunp  (see  figs, 
1  and  S).  Between  these  two  pieces  of  board,  is  fitstened^ 
with  nails,  the  pump  rod,  which  is  also  made  of  deal  bdflHl  t 
die  leather  which  forms  the  joint  should  be  extended  ovdr 
the  sides  of  the  valves,  so  as  to  form  ihe  stuffing  as  tii6 
valves  lie  obliquely  in  the  Mgles  of  the  puitii^k  The  ihsid^ 
of , the  valves  may  be  loaded  with  sheet-lead,  if  convenient; 
at  any  rate,  they  should  be  filled  with  as  many  nails  as  the 
valves  will  hold  without  weakc^ning^  tliepi*  :  Tb0  .u|p{>er 
valves  are  furnished  with  4  check-striog  (see  fig*  ^  viJve  3), 
to  prevent  the  friction  of  the  valves  on  tfae;^des.pf\the 
pump ;  this  check,  which  may  be  made  of  <||iuill  Un^^  b 
'  very  important  to  the  ease  of  working  the  pump:  it  (hdtild 
be  so  adjusted  as  to  prevent  the  valves  fi^om  resting  QilJkhe 
sides  of  the  pump :  the  leather  only  should  touch  the.pUlap. 
The  lower  valves,  which  are  fixed  to  the  bottom  of  ihe 
pump,  are  made  similar  to  the  upper  valves,  ifitb  the  e?U|ep- 
tion  of  the  rod  and  check.  Sfetween  the  .Iow0r  Vs^vcfS  a 
piece  of  hard  wood,  for  hooking  up  Uie  Talves,  if  lio  $}|0et- 
iron  or  copper  is  at  hand,  should  be  Seurt^ied  (see  fig^  9^ 
valve  F). 

This  piunp  works  very  easily,  owing  to  the  water-way  by 
the  valves  being  much  greatei^  thiltt  flte  w&ter-way  through 
common  boxes.  It  is  not  fiable  td  cbdke,  in  consequence 
of  the  water  not  beittg  wire^awn  below  ihe  boxes  or 
valves ;  for  the  water-way  below  the  Valves  may  be  so  con- 
tracted as  to  draw  up  even  ireo ;  but,  by  enbi^g  tfa^ 
bottom  of  the  pump,  this  wiU  be  remedied. 
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Remarks  by  the  Editor. 

From  the  above  description  of  this  truly  novel  and  inge« 
nious  Pump,  it  will  be  seen  that  it  is  most  admirably  adapted 
for  the  intended  purpose,  namely,  that  of  being  speedily  con- 
structed, on  the  spur  of  the  moment,  of  materials  always  at 
hand,  and  by  any  common  carpenter ;  and  not  only  so,  but 
that  it  is  also  equally  applicable  to  a  great  number  of 
other  purposes,  where  a  cheap  and  useful  pmnp  for  lifting 
water  a  moderate  height  is  required ;  and  particularly  for 
ihe  purpoi^es  of  agricultiure,  for  raising  water  for  irrigation, 
&&,&c; 

We  understand  from  Mr.  Perkins,  that  an  American  ship, 
which  had  sprung  a  leak,  was  actually  saved  by  constructii]^ 
one  of  these  pumps  in  the  exigency.  ^ 

References  to  the  Engraving  of  Mr.  Perkins's  Ship's  Pump^ 

Plate  XXL 

Fig.  1,  a  side  section  of  the  pump. 

Fig.  S,  a  diagonal  section  of  ditto. 

A  A,  body  of  the  pump,  figs.  1  and  3. 

C  C,  pump  rods. 

D  D,  upper  valves. 

£  E,  lower  valves. 

Fig.  3,  upper  and  lower  valves ;  B  the  upper,  F  tlie 
lower  valve. 

Fig.  4,  upper  end  of  trunk. 

Fig.  6,  lower  end  of  ditto. 

The  dotted  lines  mark  the  places  in  which  the  sections 
ligs.l  and  2  are  taken. 


XC. — On  Iron  and  Steel.    By  the  EniTOR. 

[Continued  from  page  380.} 

ON    HORSE-NAIIrSTUB    IRON,   FOR    GUN-BARRELS,  .  OFFICIAL 

.     .    SEALS,   STOP-COCKS,    &C. 

Old  horse-nails,  which,  to  he  fit  for  use,  ar^  necessarily 
made  of  the  softest  und  toughest  iron,  are  collected  throu|^* 
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out  the  country^  on  purpose  for  this  use :  these  are  first 
agitated  and  rubbed  against  each  other,  in  an  angular  box 
of  iron,  turning  round  continually  until  the  greatest  part 
of  the  rust  which  was  upon  them  when  collected  is  rubbed 
off:  they  are  then  straightened,  and  driven  tight  into  hoops 
of  iron,  with  the  heads  and  points  opposite  to  each  other,  till 
the  hoop  will  hold  no  more ;  when  the  mass  is  fit  for  being 
welded,  and  drawn  out  into  bars,  or  into  any  other  form^ 
for  use,  as  a  very  soft  veined  iron,  for  ma^g  twisted  gun* 
barrels  and  large  office-seals,  which  latter,  after  being  en- 
graved, are  case-hardened ;  and  also  for  making  stop-cocks, 
and  other  apparatus  for  performing  experiments  in  Che- 
mistry, wherein  mercury  is  employed,  and  the  use  of  brass 
must  be  consequently  excluded. 

IMPROVED  MODE  OF  MAKING  TWISTED  «UN-BARRELS.  ' 

Instead  of  using  horse-nailnstub  iron  alone,  as  in  the  last 
article,  the  gun-barrel  makers  now  weld  together  bars  of 
steely  iron ;  such  as  the  old  sable  Russian  iron,  and  soft 
stub-iron,  laid  alternately  upon  each  other  in  regular  order ; 
thus  forming  striped  ribbands  for  the  twisted  barrels. 

Where  they  wish,  however,  to  prodijce  curls,  they  first 
twist  those  compound  bars,  draw  them  into  small  square 
rods,  and  weld  them,  with  the  twists  disposed  in  contrary 
directions,  upon  plates  of  plain  iron,  which  forms  the  in- 
side of  the  barrels ;  when  the  whole  is  drawn  into  ribbands, 
and  used  as  before  described. 

Another  beautiftil  variety  is  also  produced  by  welding 
small  square  rods  of  striped  iron,  and  others  of  twisted  iron^ 
upon  plates  of  plain  iron ;  thus  producing  a  regular  9uc- 
cession  of  striped  and  curled  twbts  in  the  gun-barrels  made 
thereof. 

ON  ANNEALING  IRON   AND  STEEL  WITHOUT  OXIDING  OR 

SCALING   IT. 

This  is  done  by  inclosing  it  in  closed  casi-iron  vessels, 
and  surrounding  it  with  grbund  flint,  such  as  is  used  in  the 
manufactory  of  pottery ;  and  then  exposing  the  vessels  to 
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a  red  heat,  in  proper  furnaces.  It  is  likely  tliat  fine  loani 
might  also  answer  for  this  purpose. 

In  this  manneri  Mr.  Corcorani  of  MarkLane,  wire-weayeri 
nany  years  since^  annealed  his  iron-wire  so  perfecdy,  fhati 
although  quite  flexihle  and  pliant,  yet  it  was  as  bright  a^i 
though  it  had  not  been  heated  at  all. 

Another  method  is,  to  inclose  it  in  melted  lead,  in  cast^irxm 
y^sfsels ;  the  surfiatee  of  the  lead  being  covered  with  ^jharr 
C9^  to  prevent  oxidation ;  and  to  let  it  n^i^rly  cool,. before 
t^^lpng  out  the  iron  or  steel.  In'' this  way,  the  late  Mr* 
John  Burr^  MHlwright,  of  I{aIes-owei|  in  Shropshire,  aa<* 
pealpd  steel-wire  for  the  needle  and  fish-hook  piiakers. 

ON  ENGRAVING  AND  EMBOSSING  S'TEEL. 

Steel,  after  being  polished,  may  be  engraved  in  th^  man- 
ner of  etching,  as  follows : — 

Qf  the  Elching-^Ground. 
*"  A^  letobing-grotind  must  be  made  of  salted  bee^ -iinuc; 
to  which  one-fifth  poxt  of  pitch,  by  weight,  may  be  added» 
inore  of  less,  aocordliig  to  the  warmth  or  coldness  nf  the 
weather*  This  composition  must  be  poured,  wlx3e  hot, 
intQ  cold  water,  and  formed  into  balls  for  use. 
<  tTq  use  it,  thebi^  mustbe  inclosed  in  a  double  thickness 
^f  fiiilk  sarsenet,,  lutestring,  &c.;  which  must  be  tied  up  at 
Uie  backf  to  form  a  handle^     >>  ) 

The  steel  Article  bemg  lieated  sufficiently  fao<^  the  baM 
must  be  rubbed  over  it ;  and  the  etching^gvoundbe  equally 
splsead  OF  diffused  pver  the  surftioe,'  by  means  of  a  silk 
dal^iber,  made  as  fdUo^s : 

OfiheDabber. 

I^ts  must  also  be  made  of  a  piece  of  silk  lutestring  pr 
sarsenet,  with  cotton-wool  inclosed ;  and  be  kept  extended 
by  a  round  piece  of  card,  having  its  edge  slightly  cut  into 
notches  all  around  so  as  to  allow  it  to  turn  up  a  little :  the 
qojttonrv^ool^  i^  laid  on"^  ea^h  side  pf  this  ^ard,  )uid  die  silk 
gie^theied  up  9ft  ^e  b^pk,^  and  secmreily  tied^togetherw!  '    ^ 

The  etcbing-groipid  is  tq  be  spireiid,  bea%  or  diAfbedf 
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lyith  this  instrument^  unifonnly  over  tbe  whole  surface  of 
the  steel  to  he  etched ;  which  must  then  be  smoked  oye^p 
the  Aame  of  a  candle^  to  make  the  ground  of  a  darker 
colour.     When  cold^  it  is  ready  for  etching.  - 

Of  ike  Etching'Pomts* 

These  are  blest  made  of  Turkey  or  Porcupine  quills ;  the 
former  being  cut  to  i,  point,  in  the  manner  of  making  a  pen, 
but  without  being  slit ;  and  the  latter  made  sharp  at  their 
points. 

On  the  Acid  for  Etching. 

This  is  the  common  spirit  of  salt,  or  muriatic  acid  of  the 
shops,  diluted  with  an  equal  weight  of  water. 

The  design  being  executed  by  the  aid  of  the  etching- 
points,  the  acid  is  to  be  applied  in  the  following  manner : — 
A  slip  of  old  linen-cloth,  about  two  inches  wide  and  twelve 
inches  long,  must  be  wrapped  around  the  end  of  a  piece  6f 
stick,  and  tied*  securely ;  but  with '  the  chief  part  of  the 
cloth  extending  beyond  the  end -of  the  stick  or' haiiiHe. 
This  is  to  be  dipped  into  the  dilute- acid  firom  time^to  time, 
and  be  rubbed  continually  backwards  and  forwards  over 
the  parts  tobe  etched,  until  they  are  sufficiently  eorroded" 
powdered  whiting  is  then  to  be  plentifully  sprinkled  upon 
the  wetted  parts,  to  neutralize  the  acid,  and  the  whole  be 
afterwards  well  washed  with  water,  and  dried :  the  etching- 
ground  may  then  be  removed^  by  rubbing  it  with  spirit  of 
turpentine. 

TO  EMBOSS  STEEli.  '  ' 

A  defensive  varnish  must  first  be  prepaxedi  in  the  follow- 
ing laamier: — 

Cf  the  defimive  Vamiskjbr  Embossing. :  .:': 
:    This  is  irimilar  to  the  stopping^ttt  vamiiih  used  m  etcb- 
iBg  copperplates;  being  a  thick  sphition of  cotmnon  black 
resin  inspirit  of  tuirpentine,  mad^  by  means' of  heatv 

This  is  to  be  mixed  up  on  a  Dnteb^tile^  with  flake^hite, 
by  means  of  a  palfet-«knife ;  and  be  thinned  with  spiint  of 
•torpentme,  to  a  proper  consibtence  for  laying  upon  the 
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steel  by  the  aid  of  hfdr-pencils,  in  the  usual  manner  of 
oil-painting. 

The  figures  of  the  design  being  then  drawn  and  Med 
up^  the  steel  is  suffered  to  stand  until  the  yambh  is  be- 
come nearly  dry;  when^  by  means  of  a  steel-point  or 
etching-needle,  the  internal  lines  may  be  drawn  thereon, 
and  the  whole  suffered  to  harden.  When  dry,  the  unde- 
fended surrounding  parts  of  the  steel  must,  be  corroded 
away,  exactly  in  the  manner  above  described  for  etching, 
leaving  the  defended  parts  standing  above  those  corroded 
parts,  or,  as  termed,  embossed. 

AN  IMPROyJBD  MODE  OF  ETCHING   AND   EMBOSSING  POLISHED 

STEEL. 

This  is  eflfected  by  the  employment  of  an,  acid  pre- 
viously holding  copper  in  solution,  thereby  avoiding  the 
necessity  of  constant  rubbing  during  the  process  of  cor- 
rosion,- as  above  directed,  in  order  to  remove  the  airrbub- 
bles.  .  In  this  improved  mode,  the  copper  is  quietly  pre- 
cipitated, and  the,  steel  taken  up  in  its  stead,  without  any 
extrication  of  gas  or  air-bubbles.  For  thb  improvement 
the  .Editor  is  indebted  to  the  kindness  of  Mr.  Jacob  Per- 
kins,  who  employs  it  with  great  advantage  in  his  sidero- 
graphy. 
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This  invention  consists  in  uniting  large  sheets  of  paper 
with  a  size  made  of  glue  and  the  flour  of  wheat  boiled 
together,  in  the  following  manner: — Two  ^eets  are  first 
cemented  together,  by  coating  one  side  of  eiadi  with  a 
layer  of  size,  applied  by  means  of  a  painter's  brush  :  they 
are  then  laid  together,  and  all  the  air-bubbles  most  care- 
fully .driven  out  from  between  them,  by  wiping,  from  the 
centre  of  the  sheets  toward , their  extremities,  with  a  coarse 
cipth:  they  are  then  placed  in  a  hot-closet  or  stove;  and 
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when  dry^  other  sheets  of  paper  are  cemented  on  both 
sides  of  them  m  a  similar  manner ;  and  so  on,  until  the 
whole  becomes  thick  enough  for  the  purposes  intended. 

These  tablets  are  then  to  be  sawn  and  worked  by  cabinet- 
makers into  the  required  forms,  just  in  the  same  way  as 
they  would  treat  wood ;  and  united  also,  by  means  of  glue, 
into  tea-traysy  and  a  great  variety  of  other  useful  articles  ; 
for  which,  from  its  great  strength,  lightness,  and  durability, 
this  composition  is  most  admirably  adapted.  These  articles 
are  then  subjected  to  the  usual  processes  of  japanning, 
painting,  gilding,  &c. 

Others  of  these  tablets  are  formed  into  buttons  ;  firs^ 
by  cutting  them  out  into  circular  pieces,  by  meani^  of  a  fly- 
press  and  proper  tools,  in  the  very  same  way  in  which 
metal  buttons  are  made.  These  pieces  ate  then  turned  in 
the  lathe  to  a  proper  form,  and  holes  made  through  them, 
into  which  metal  shanks  are  rivetted :  other  circular  pieces 
are  then  glued  over  the  shanks,  which  form  the  faces  of  the 
buttons ;  and  lastly,  their  edges  are  roimded  o%  and  other- 
wise finished,  in  the  lathe.  '  These  buttons  then  undergo 
the  usual  processes  of  japanning,  &c.  and  are  ornamented 
in  various  tasteful  ways ;  among  which,  the  process  termed 
the  dip  deserves  particular  mention, 

ON  THE  DIP  IN  JAPANNING. 

This  is  a  process,  formerly  very  much  used,  to  produce 
beautiful  minute  ramificationis  of  various  colours',  single  or 
mixed,  upon  the  surfaces  of  japanned  articles ;  and  well 
deserves  to  be  again  brought  into  employment.  It  is  thus 
efibcted  :— 

The  colour,  in  powder,  such  as  vermilion,  laihp-black, 
flake-white,  &c.  is  to  be  ground  in  spirit  of  tnrpeiltine,  and 
then  to  be  mixed  with  a  very  small  quantity  of  japiEinner's 
gold-size,  until  a  small  portion  of  the  mixture,  appli^ 
upon  the  point  of  a  pallet-knife  to  the  surface  of  watery 
instantly  flows  over  the  water  in  the  abovennentioned  ranii- 
fications  ;  when  the  article  to  be  ornamented  \a  dipped- or 
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applied  to  i^  and  takes  off  the  ramified  colour  upon  its 
surface. 

Should  it  be  wished  to  blend  different  colours  together 
over  the  $ur&oe  of  the  article,  it  is  only  necessary,  first,  to 
apply  one  colour  in  the  manner  described,  and  then  to 
repeat  the  process  with  other  colours,  ground  up  separately, 
until  the  desired  effect  is  produced. 

TO  PREPARE  THE  JAPANNER's  G0LD-SIZE« 

Take  of  linseed-oil  one  pound ;  and  of  gum-anime,  four 
ounces :  boil  the  oil  in  a  proper  iron  vessel,  with  a  close 
cover  fitted  to  it ;  and  add  the  gum,  in  powder,  .graduaDy  to 
it;  stirring  it  until  each  quantity  appears  to  be  dissolved, 
before  adding  another :  when  the  whole  is  commixed  with 
the  oil,  boil  it,  until,  on  taking  a  smaQ  quantity  out,  it 
appears  of  a  thicker  consistence  than  tar;  when  it  must  be 
strained  through  a  coarse  cloth  for  use. 

;  ANOTHER  PROCESS  If  OR  MAKIKO  JAPANNEIf*S  OOLD-^SIZE. 

Take  gum-anime,  one  ounce;  asphaltum,  one  ounces 
£|}iarge;of  gold, -red-lead,  and  brown-amb^r,  of  each  half 
an  ouncck  Put  these  ingredients  into  a  new-glazed  earthen 
pipkin,  large  enough  to  hold  one-third  more  than  the  whol^ 
quantity  of  ingredients  to  be  boiled.  Next  add  a  quarter 
of  a  pint  of  raw  linseed-oQ,  and  half-a-pint  of  linseed- 
oil  rendered  drying.  The  whole  must  then  be  heated  over  a 
gentle  fire,  which  does  not  flame  in  the  least;  so  Aat  the 
mixture  may  only  just  bubble  up,  or  ahnost  boil;  as,  should 
it  boil  and  rise  over  the  edges  of  the  pipkin,  great  danger 
pight  arise.;  and  therefore^t  in  case  <tf  its  swelUng  up,  to 
prevent  its  boiling  over,  remove  the  pipkin  from^  the  fire 
^1  the  miicture  again  subsides.  On  begipniog  to  boi^  it 
must,  be  well  stirred  with: a  stick,  until  the  nspluble  ingre* 
dients  are  ipcorporated,  «nd  it  becornes  as  tUck  a^  treacle ; 
irhen  it  may  be  cooled  and  strained,  as  above  described, 
for  )ise.  ,  *" 

IMPROVED  ftlANUf  ACTUM  of:  JAPAIirKSn  FAP^A  A|LT|Cii^. 

'This  imprcrvement  consists  in  cementiiig  sheets  of  piqper 
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together  upon  moulds  of  die  shape  pf  ^e  articles  to  be 
made,  and  then  drying  them  in  stoves;  instead  of  first 
making  tablets  thereof  ta  be  afterwards  worked  into  the 
articles,  as  above  described.  For  many  purposes,  this  is^ 
no  doubt,  superior  to  the  former  method;  inasmuch  as  there 
are  none  of  the  blemishes  in  the  article  thus  mad^  which 
were  inevitably  produced  in  those  put  together  by  means 
of  nails,  glue,  &e. ;  and  irregular  fonns  can  be,  of  course^ 
much  better  produced. 

We  have  just  seen  an  admiriible  imitation  of  the 'old  Japa- 
nese manufactiu^e;.  bemga  large  paper  tray,  with  a  scalloped 
border;  most  beautifully  japluiiled  in  raised  and  plain 
figures,  with  bronze  powders  of  various  colours.  >  Weum 
derstand  it  is  intended  to  be  presented  to  his  Majesty^  finnn 
the  manufacturers  at  Birmingham. 

ON  THE  FRENCH  PAPIER-MACHEE. 

This  is  formed  of  paper,  beaten  into  a  pulp*  with  size,  and 
pressed  in  midulds  so  as  to  fbrm'^nff-boxes  an^a*  variety 
of  other  useful  articles.  We  weremuciiamusedj  lately,  by 
the  information  of  a  friend  who  hdidbeen  in  Paris,  reispect* 
ing  one  of  the  methods  by  whicbi  thematerials  fc^  this  ma- 
nufacture were  obtained;  He  observed  a  man,  having  a 
large  basket  slung  at  his  hBck,  aiid^i  proper  instrument  in 
his  hand,  quickly  stripdae  walls  of  the  various  posting-bills 
with  which  thej  were  covered^;  and  throw  theltn^  into  his 
basket  He  had  the  curiosii^  to  ibllaw  the  man  to  a  eoii* 
alderable  distance,  and  to  inquire  of  him  the'; use  he 
was  going  to  make  of  them:  the  man  replied|. They  were 
£oT  making  paper  snuff-boxes;  And  thus,  bol^hpap^'tfnd 
paste  were  procured— for.  nothing  buti  tibe  trouble  aild  t»^ 
of  stealing  them !  .    •:  i 

XCIL— On  Gildivg  upon  Glass.     By  the  late  Mr.' 

Richard  Hand.* 

to  make  the  gilding-size. 

Take  a  piece  of  parchment,  about  twice  the  size  of  a 
crown-piece ;   put  it  into  a  pint  of  cold  water  in  the  even- 

*  From  the  Transactions  of  the  Dublin  Society. 
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ing ;   and  in  the  numiing  beat  it  up  for  about  haUT-an-liouri 
and  it  will  be  fit  for  use. 

Next,  take  a  small  brushy  and  with  it  give  the  glass 
which  is  to  be  gilt  a  thin  coat  of  the  size :  when  it  is  dry, 
breathe  upon  it,  and  lay  on  the  leaf-gold.  When  all  is 
corered  with  the  gold,  and  is  become  dry,  rub  it  with  a 
little  cotton :  then  give  the  gold  another  coat  of  size,  and 
lay  on  a  second  coat  of  gold,  in  the  same  manner  as  before: 
when  this  is  dry,  rub  it  also  with  the  cotton ;  and  after 
sizing  it,  lay  on  a  coat  of  leaf-sihrer,  rubbing  this  also  with 
cotton :  then  have  ready  some  water,  made  about  blood- 
warm  ;  put  the  glass  which  is  gilt  into  it,  and  let  it  lie 
about  a  quarter  of  an  hour ;  then  take  it  out,  allow  it  to 
dry,  and  proceed  to  varnish. 

TO  MAKE  THE  SPIRIT-VARNISU. 

There  are  various  kinds  of  spirit->vamish,  most  of  which 
I  have  made  and  used :  but  as  the  hardest  of  these  var- 
nishes is  the  best  for  gilding  on  glass,  the  following,  in  my 
opinion,  is  most  preferable. 

Take  of  Rectified  spirit  of  wine,  one  quart ; 
Gum  anime,  two  ounces ; 
Seed  lac,  three  ounces ; 
Gum  mastich,  one  ounce. 

Keep  the  bottle  containing  these  ingredients  in  a  warm 
place,  loosely  stopped,  and  the  gums  will  dissolve  in  the 
spirit ;  the  whole  must  then  be  strained  through  flannel, 
and  kept  for  use. 

This  varnish,  as  well  as  all  other  spirit-varnishes,  must 
be  laid  on  the  work  to  be  varnished  whilst  it  is  warm ;  for 
either  cold  or  moisture  prevents  the  varnish  firom  taking 
proper  hold  of  the  article  upon  which  it  is  laid. 
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XCIII. — Hints  on  Gardening.    By  the  Editor. 
[Continued  &om  pr  337*] 

A  SIKOULAR  MODE  OF  RAISING  STRAWBERRIES. 

The  towns  of  Portsmouth,  Portsea,  and  Gosport,  a  few 
years  since,  were  so  badly  supplied  with  strawberries, 
owing  to  the  difficulty  of  raising  them  there,  as  to  be  sold 
at  very  extravagant  prices;  they  being  brought  from 
distant  parts  of  the  country.  At  length  it  occurred  to  a 
person  there,  to  convert  a  chalk-pit  on  Portsdown  Hill  into 
a  plantation  of  strawberries ;  which  he  effected  in  the  fol- 
lowing manner.  He  formed,  narrow  terraces,  one  above 
another,  all  round  the  sides  of  the  pit,  covering  them  with 
earth;  and  planted  them  with  strawberry-plants,  which 
soon  grew  in  a  most  luxuriant  manner,  their  trailing  run- 
ners hanging  down  over  the  edges  of  the  terraces,  and 
producing  such  abundant  crops  of  fruit  as  soon  to  supply 
all  the  adjacent  towns  with  this  valuable  iEirticle,  at  reduced 
prices. 

The  manner  in  which  this  beneficial  result  took  place 
well  deserves  consideration  ;  whether  it  was  owing  to  the 
cold  winds  bemg  shut  off  by  the  surrounding  sides  of  the 
pit ;  or  whether  owing  to  the  sUn's  heat  being  reflected  by 
the  white  chalk  upon  the  plants ;  or,  which  is  most  probable, 
owing  to  both  thede  causes  united,  and,  in  addition  thereto^ 
the  chalky  soil  itself;  it  being  well  known,  that  whenever  a 
wood  of  beech-trees  is  felled  on  the  hilly  parts  of  Berk- 
shire, a  most  plentiful  growth  of  wild,  strawberries  instantly 
succeeds  it. 

The  late  Thomas  Skip  Dyot  Bucknal,  Esq.  carried  this 
idea  much  farther,  many  years  since,  by  covering  a  chalk- 
pit with  a  glazed  rooif,  and  thus  converting  it  into  a  most 
luxuriant  Vinery ;  an  account  of  which  was  published  in 
the  Transactions  of  the  Society  of  Arts  &c.  &c. 


(     «5J    ) 
XCiy. — On  various  Solders.     By  the  Editor. 

ZINC,  OR  SPELtAR  SOLDER. 

Take  brass,  eighteen  parts ; 

Zinc,  or  speltar,  three  parts ;  and 

Tin^  two  parts.  ' 

Or, 
Copper^  sixteen  parts ; 
Zine,  or  speltar,  sixteen  parts ;  and 
Tin,  one  part. 

First  melt  the  brass  or  copper^  and  then  add  the  «inc 
and  tin ;  and  when  all  are  well  incorporated  together,  pour 
the  composition  into  ingot-moulds. 

.  In  order  to  granulate  the  solder,  heat  the  ingots  red  hot;, 
put  them  into  a  cast-iron  mortar;  and,  with  a  large  iron- 
pestle^  quickly  break  the  ingots,  and  beat  and  rub  the  parts 
ifito  grains ;  which  must  be  sifted  of  different  degrees  of 
fineness  or  coarseness,  according  to  the  various  purposes 
ior  which,  the  solder  is  intended. 

ON  SOLDERING  WITH  CAST-IRON. 

'  The  cast-iron  must  be  repeatedly  heated  and  quenched 
m  water,  until  it  becomes  friable  enough  to  be  beateti  to 
pieces^  and  grossly  powdered,  in  a  cast-iron  mortar,  With 
an  iron  pestle :  it  must  then  be  sifted  for  use. 

With  this,  wroughtriron,  or  articles  made  of  mild  steely 
^ay  be  soldered,  by  the  aid  of  borax ;  and  the  joints  w3ji 
be.  scarcely  perceptible,  owing  to  the  colour  of  the  solder 
and  the  articles  being  so  nearly  similar. 

Articles  made  of  hard  cast-steel,  being  equally  fusible  as 
the  cast-iron,  cannot,  of  course,  be  soldered  by  the  same 
means. 

XCV. — On  the  Preparation  of  various  Oxides  of  Iron,  for 
][  polisBng  Gold,  SUver,  Brass,  Steel,  ^c.    By  the  EditOI^ 

ROUOE  AND  CROCUS. 

These  articles  are  manufactured  at  Liverpool,  by  per- 
sons who  make  it  their  sole  occupation,  in  the  following 
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manner,  '  They  take  the  crystals  of  sulphate  of  iron  (greeii 
vitriol  or  copperas)?' immediately  from  the  crystallising 
vessels,  in  the  Copperas- Works  there,  so  as  to  have  them 
as  clean  as  possible ;  and  instantly  put  th^m  into  crucibles 
or  cast-iron  pots,  and  expose  them  to  heat,  without  suffer- 
ing the  smallest  particles  of  dust  to  get  in,  which  would 
have  a  tendency  to  scratch  the  articles  to  be  polished. 
Those  portions  which  are  least  calcined,  and  are  of  a  scar- 
let colour,  are  fit  to  make  rouge  for  polishing  gold  orsUver; 
whilst  those  which  are  mote  calcined,  or  have  become^red, 
purple,  or  bluish-purple,  form  crocus  fit  for  polishing  brass 
or  steel.  Of  these,  the  bluish-purpled  coloured  parts  are 
the  hardest,  and  are  found  nearest  to  the  bottom  of  the 
vessels,  and  consequently  have  been  exposed  to  the  greatest 
degree  of  heat — The  Editor  had  this  information  from  the 
late  Mr.  Samuel  Varley. 

JEWELLER^S   ROUGE 

Is  prepared  by  persons  in  this  metropolis,  by  decdmpoS" 
ing  sulphate  of  iron  with  potash ;  well  washing  the  yellow 
oxide  of  iron,  to  free  it  &om  the  sulphate  of  potash ;  and 
slightly  calcining  it,  till  it  acquires  a  scarlet  colour. 

ARTIFICIAL  SPECULAR  IRON  ORE. 

This  is  made  in  the  following  manner.  Equal  parts  of 
sulphate  of  iron  and  hydrochlorate  of  soda  (common  salt) 
are  to  be  well  mixed,  by  rubbing  them  together  in  a  mor- 
tar :  the  mixture  is  then  to  be  put  into  a  shallow  cupel  or 
crucible,  and  exposed  to  a  red-heat :  a  considerable  quan- 
tity of  vapour  will  be  disengaged,  and  the  matter  will  run 
into  fusion.  When  vapours  no  longer  arise,  remove  the. 
vessel,  and  let  it  cool. 

The  mass  will  be  of  a  violet-brown  colour,  covered  with 
extremely-brilliant  scales  resembling  mica,  and  perfectly 
like  the  specular  iron-ore.  This  mass  must  be  dissolved  in 
water;  as  well  to  separate  the  sulphate  of  soda  which  is 
formed  by  the  decomposition  of  the  two  salts  employed,  as 

VOL.  I.  F  p 
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akting  of  enamel  colours^  ground  up  with  Barbadoeg^ 
mineral  bitumen,  and  rubbed  into  the  lines  of  engraved . 
copper-platesy  the  surfaces  of  the  plates  being  cleaned  by 
scraping  and  wiping  off  the  ink,  as  in  ordinary  copper- 
plate printing)  is  taken  up  by  pressing  the  bat  upon  the 
inked  copper-plate,  and  is  then  transferred,  in  a  similar 
way,  to  the  surfaces  of  the  wares  to  be  printed.  In  this-, 
manner,  arms,  crests,  ciphers,  and  other  devices,  are  printed, 
in  London,  upon  pottery,  and  burnt  in,  or  fired,  in  pro* 
per  kilns  or  furnaces. 

ON  PRINTING  JAPANN£D  WARES. 

This  has  been  effected  in  a  way  very  much  resembling 
that  just  described  in  printing  pottery,  by  Mr,  Valen- 
tine of  Clerkenwell,  in  his  patent  for  Polyzography  ; 
namely,  by  taking  the  impressions  from  engraved,  plates 
filled  with  the  coloured  japan,  and  wiped  off,  upon  elastic, 
bklls  or  rollers  made  of  a  similar  composition  with  the 
potter's  printing-bat,  and  transferring  such  impressions  to 
the  surfaces  of  the  japanned  articles. 

IMPROVEMENT  IN  TYPOGRAPHY. 

This  improvement  consists  in  the  use  of  elastic  inking-* 
b$lls^  or  rollers,  made  of  a  composition  of  glue  and  treacle  ^ 
(in  some  cases,  with  the  addition  of  linseed-oil  or  resin),  in- 
place  of  the  sheep-skin  balls  before  employed. 

The  compositioa  when  melted,  is  either  spread  over  the 
surface  of  coarse  canvas,  and  formed  into  balls  in  the 
manned  of  making  sheep-skin  balls;  or  cast  aroimd  the  sur* 
face  of  wooden  cylinders  (mounted  upon  loces  to  turn  on- 
frames  in  use)  placed  in  hollow  cylindrical  moulds  of  cast- 
iron  made  to  open  and  close. 

By  the  employment  of  this  elastic  composition,  typo- 
graphic printing  has  indeed  been  most  materially  bene- 
fitted.: and  it  affords  an  instance  of  the  great  importance 
of  diffusing  knowledge  in  the  useful  arts  more  extensively  . 
as,  though  the  elastic  composition  had  for  years  been  used: 
in  , the  art  of  printing  potter's-ware,  yet.  it,  was  not.  till,; 
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within  twelve  years  that  the  application  of  it  to  the  purpose 
of  typography  was  even  thought  of. 

It  was  chiefly  with  a  view  of  giiiing  these  important  appli- 
cations of  the  elastic  compositions  of  glue,  treaclci  &c.  that 
we  published  the  various  cements  in  our  last  Number^  com- 
posed of  somewhat  sunilar  materials.  Yates*s  composition, 
in  particular,  is  very  much  alike  to  it ;  the  employment  of 
ale  instead  of  treacle  being  the  principal  diffisrence:  and 
this  cement  is  stated  to  form,  when  cold,  an  elastic  substance 
resembling  Indiarrubber.  The  treacle,  however,  by  its 
deliqueslcent  property,  imparts  to  the  elastic  composition 
the  power  of  continuing  a. much  greater  length  of  time 
in  a  fit  state  for  use ;  and,  indeed,  the  balls  or  rollers 
will  never  become  dry,  although  their  sur&ces  are  impaired 
by  use:  the  composition  must  accordingly.be  frcmi  time 
to  time  melted  and  recast 


.L^^ 


XCVII.  —  Thoughts  on  the  Pathology  and  Treatment  0/ 
CynancJie  Trachealis,  or  Croup.  By  N.  Chapata^i  M.D.    . 

[Concluded  from  p.  S96.] 

.The  practice,  as  here  detailed,  is  applicable  chiefly  lo 
croup  in  its  forming  and  early  stages.  At  thispenod,  the 
disease  is  restricted  pretty  much  to  the  upper  portion  of 
the  trachea;  and  consists  either  in  a  spasmodic  constriction 
of  the  glottis,  or  inflammation  of  the  membranous  lining 
of  the  larynx.  But,  permitted  to  continue  for  ten  or 
fifteen  hours,  and  sometimes  even  in  a  shorter  interval, 
it  extends  itself  to  the  bronchiae,  and  into  the  substance 
of  the  lungs,  producing,  sooner  or  later,  vast  collections 
of  mucus  and  phlegm,  or  exudations  of  coagulable  lymj^ 
or  an  engorged  state  of  the  pulmonary  organs  with  blood. 

The  symptoms  at  this  critical  conjuncture  are  materially 
different  Now  we  have  all  the  manifestations  of  an  inter- 
rupted and  defective  circulation.  The  limgs,  loaded  and 
oppressed,  very  imperfectiy  execute  their  functions.  The 
complexion  is  mottied,  and  the  cheeks  have  a  circumscribed 
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fliuh^  with  some  mixture  of  lividneBa  The  eyes  are  pro- 
minent and  inflamed.  The  pupil  is  often  widely  dilated, 
Attended  by  an  expression  of  countenance  wild,  haggard, 
«nd  gluuMly «  The  respiration  is  exoeedibgly  laborious,  widi 
a  full  and  disturbed  pulse;  or,  ike  chfldi  sinking  ipider  the 
disease,  has  its  breathing  rather  m6re  tranquil,  with  a  weak 
and  irregular  ciri^ation. 

The  symptoms  in  these  different  states  of  thfe  Im^  are 
00  analogous,  thai  it  is  not  easy  to  establish,  in  all  instances, 
aatis&ctorily,  a  diagnosis.  But  though  dtfflcidt^  it  is  a 
jpoint  of  some  cohsequence  to  be  determined,  as  the  treat>> 
ment  in  erery  respect  is  not  precisely  the  same.  To  arrive 
jU  a  just  coachlsion,  we  must  take  into  view  all  the  dreum^ 
istalMea  appertaining  to  the  case  in  its.  several  stages,  «s  t^ 
#a  the  existing  appearances. 

Of  the  nature  of  bronchitis,  and  especially  of  that  fiiivl 
of  it  which  resembles  catarrhus  suffocativus, — or^  in  other 
words,  when  it  proceeds  from  collections  of  phlegm  or 
hiucus  or  lymph  in  the  bronchiae  or  pulmonary  cells^ — I 
have  mostly  found  that  the  case  has  had  its  origin  in  ca- 
tarrh, and  which  has  run  a  course  more  than  ordinarily 
protracted^  There  is  also  at  the  time  greater  or  less  dih- 
aharge  firom  the  hmgs,  or  at  least  evidence  of  h^vy  ac^ 
oumulations  of  matter,  with  an  inid>iUty  to  throw  it  tip  |  and 
to  which  may  be  added,  that  the  pul^  is  langidd,  atid  &e 
aur&ce  oeld  and  clammy:  but  occaitetied  by  fitang'uine^ 
•us  congeiitioiv  however  oppressive  the  dysiptH^  may  be, 
tbere  is  litde  ot  no  cough  or  pituitoua  discharg^^  atid^  what 
k  very  distinctive,  an  entire  absehoe^  of  the  toh^kigy  so 
general  a  synqytom  in  the  first  case*  The  res^nratidn,  how^ 
^teff>  is  siiiguhurly  hurried,  panting,  mad  laboiidufik.  The 
piilse,  too^  is  full,  tboogh  irreguhff  and  distwbed,  and  very 
ntedily  compressible.  Cases  of  this  sort,  tiioreover,  aa^e  apt 
Ghae%  to  QCQuc  in  fioiid  and  phlhortc  ch9dren,  ^i*,  as  I 
hme  woin^  in  directly  the  reve^h^^  the  weak  tod  ^hstletudi- 
aary ;  and  genevally  thier  eenditibi^  is  diseloded  at  ah  eadb^ 
faadod  in  tiie  disease^ 


Ifli^  indicfltidti  n6%  tii  ^h  ^iikpedf  6t6\xp^ik  to  ^IS^e 
lU  luhgs  df  oppr^s^idh,  ttttd  t6  r^dt&blt^h  ^  frfe<^  M  '^i^iiii. 
ble  cirbulation.  To  ^ect  thbiSti^  pul^][S0!^6^,  Ihe  ciiM  sbduld 
be  placed  in  a  warm  bath,  and,  while  there,  copibUi^ijf  ^b- 
mited  bv  aii  actitb  And  stimulaiihg  em^ti<i.  iThe  dUi|iiiate 
of  zihb  ha^  beefa  tecomm^tided,  lUid  is  iiltefol ;  iboiigk  tHe 
tarkriz^d  antimony,  with  calbtiiel  khd  ip^bkcUdiflid,  '6i  tbe 
juice  of  gafiib  or  onion,  is  pflefel^aWe*. 

But  in  tlig  is^bbnd  case,  MVliii^  puMed  M  kkiA^  Mi- 
siii-eS,  w6  Ate  also  vety  fciititibliifely  tb  drdV  Mddd:— 
taking  away  a  littlb  at  oncb,  SUppre^k^  ibe  fto^,  aM  MttSi 
the  effect  oh  the  iymH.  tieilig  b^h^^cikl,  W6  tiiiA^^  i-^^ 
the  bleedmg  from  time  to  time,  till  our  yiews  in  this  r€f^|>if6t 
ar^  atiaifaed. 

The  necessity  of  sue!i  'ekti-fetile  fcii'bUift^p^^tibil  ih  tii^ 
ii^e  of"  the  reinedy  in  tfaU  ^^,  U  r^adOy  l6it>ialfie<l. 
j^hgorgemehi  of  the  ^e^  iisbel-k,  kiid  ^sitbciaHy  tte 
iiihgs,  takes  but  ot  ih^  gmna  M^feulatibft  sticU  i  hiiib 
portion  of  blood,  aiid  cdiiftii^^  it  so  )&dik\y  ih  m  ^^  <UM 
any  considerable  Ibsd  by  ^^it^s^fe'dM  Is  i^rf  s^Mbly  m, 
crk&Ghgi  in  soihe  ihst^ces,  t)i-olM|>t  ^d  tr^pafttbte  «X- 
liaiii^tibh. 

Wheir'^  the  larib^i  \i  atto^tb^lf  fbkrbfdd^,  fciipir  ^ 
teecbbs  my  U  OASkiMcM,  6hAmih6  ttMUrt;  il^erVlc^abl^  Bfa 
the  babk. 

tft  each  Species  bf  tkfe  di^eas^,  tb^  i^^6ating  ^Ub^iitibiih 
are  highly  important  remedies.  The  blbter  should  be  put 
oyer  the  breast ;  or,  if  the  case  be  so  Urgent  ad  not  to  admit 
of  delay,  some  meanid  of  mor6  prbm'pt  vesication^  may  ht 
resorted  to,  as  cloths  wrung  out  of  hot  water,  or,  what  per- 
haps is  better,  pledget&r  of  hnt  dipped  in  a  decoction  of  can- 
tharides  made  with  the  spirii  of  turpentine. 

The  subsequent  treatment  consists  principdiy  of  die 
pretty  constant  use  of  expectorants ;  and,  f(k  this  purpose, 
the  antimonial  wine,  the  oxymel  or  vinegar  of  squills^  the 

*  These  latter  are  very  certain  and  active  emetioi,  tnd  WiH  frequenUjF 
succeed  in  exciting  ^bmitihg^  wtei  Use  ofRdnal  articles  hare  failed. 
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decoction  of  Seneka  snake-root^  either  alone^  or  in  combi^ 
nation  with  the  carbonate  of  ammoniai  will  answer  exceed* 
.  ingly  well.      The  hive  syrup  is  here  a  very  useful  prepa* 
ration*. 

Much  may  also  be  expected^  in  some  instances^  from  the 
liberal  exhibition  of  calomeL  At  all  times,  an  exceedingly 
active  expectorantj — ^by  which  I  mean  whatever  enables  the 
bronchial  structure  to  disengage  and  expel  an  oppressive 
load  of  matter, — ^it  seems,  under  these  circumstances,  oc- 
casionally to  operate  with  really  a  specific  efficacy.  There 
,are  some  indeed  of  the  respectable  practitioners^  both  of 
this  country  and  of  Europe^  who  trust  almost  exclusively 
to  it 

Calomel  was  originally  employed  in  croup  by  the  late 
,Pr.  Kuhn  of  this  city,  who  prescribed  it  so  early  as  the 
year  1770.  The  Scotch  physicians  are  devoted  to  the  re- 
medy, and  consider  it  almost  infaUible ;  or  such  rather 
.seems  to  be  the  opinion  of  some  of  the  most  distinguished 
.of  their  writers.  By  one  of  them  it  is  said,  ^^  diat  in  every 
case  where  it  was  employed,  previous  to  the  occurrence  of 
the  lividness  of  the  lips  and  other  mortal  symptoms,  it 
has  completely  succeeded,  both  in  curing  the  disease,  and 
.in  preventing  any  shock  to  the  child's  constitution.**  His 
.manner  of  exhibiting  calomel  would  appear  daring,  even 
to  rashness,  were  we  not  acquainted  with  the  insensi- 
Jbility  of  the  system  in  this  disease  to  remedial  impressions 

•  This  is  a  prescnption  of  Professor  Coxe,  which  I  have  reason  to 
believe  has  justly  acquired  great  popularity  in  the  treatment  of  eroup* 
It  is  prepared  agreeably  to  the  following  forniula ;  and  the  dose  is  aboHt 
a  tea-spoonful  for  a  child  of  one  or  two  years  old. 

Syrvput  Scilla  Compoiitut. 
R  Seneka  Snake-root,  bruised, 

Squills,  dried  and  bruised,    a  lb  ss 
•    Water,  ft  8 

*  Boil  together  over  a  slow  fire,  until  the  water  is  half  consumed. — Strain 
off  the  liquor,  and  add 

Strained  Honey,  ft  4 

Boil  them  together  lo  ^pounds,  or  to  the  consistence  of  a  syriip* — Add 
to  every  pound  of  this  syrup,  sixteen  grains  of  tartar  emetic — That  is* 
em^aia  to  the  cninoe. 

See  Jmerknn  Di^ensatort/,  4th  £di(.  p*  34.'5. 
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r.of  every  description.    To  a  child  of  two  years  old,  he  has 
given  upwards   of  one  hundred  grains,    in  twenty-four 

>hours. 

With  Dr.  Hamilton,  the  professor  of  midwifery  at  Edin- 
burgh, to  whom  I  have  alluded,  I  am  acquainted;  and 
from  his  high  standing  and  character  I  entertain  not  the 
slightest  doubt,  with  some  allowance  for  an  undue  enthu- 
siasm of  expression,  of  the  veracity  of  these  representations. 
Nevertheless,  I  will  not  take  upon  myself  to  support  or 
recommend  his  practice.  The  mode  which  I  have  sug- 
gested of  managing  this  disease,  at  least  as  it  appear^  in 
this  country,  I  must  think  decidedly  more  effectual,  and 
certainly  less  hazardous  as  well  as  repugnant  to  popular 

•  prejudices. 

In  the  preceding  history,  I  have  delivered,  ,very.  con- 

/  cisely,  some  account  of  the  pathology  and  treatment  of 

'  croup.     It  results  from  what  has  been  said,  that  I  consider 

,  it,  at  first,  as  a  spasmodic  or  inflammatory  affection  of  the 

larynx,  and  In  its  subsequent  stages  as  one  or  the  other 

of  the  forms  of  peripneumonia  notha — either  a  congestion 

of  the  lungs  with  mucus  or  lymph,  or  with  blood.     The 

former  I  believe  to  be  by  far  the  most  common  occurrence, 

.  or  usual  shape,  of  the  disease. 

The  practice  jCppropriate  to  the  several  circumstances  of 
croup,  I  have  also  endeavoured  to  point  out  with  some  de- 
gree of  precision. 

It  will  be  perceived,  that  in  relation  to  the  later  stages 

•  of  the  disease,  while  I  maintain  that  the  lungs  are  affected 
differently  in  some  cases,  the  only  distinction  in  the  treat- 
ment suggested,  is,  the  limitation  of  bleeding  to  the  apo- 
plectic condition  of  these  organs.  Though  I  hold  the  other 
state  to  be  essentially  bronchitis,  and  hence  originally  of 
an  inflammatory  character,  still,  from  the  early  depletory 
measures  generally  pursued,  such  no  longer  exists.  We 
have  on  the  contrary  at  this  time,  as  its  product,  ef- 
fusions or  exudations,  obstructing  respiration :  yet  where- 
ever  there  is  reason  to  suppose  a  remnant  of  inflamma- 
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tioiiy  topical  bleeding,  at  all  eventSj  tn&y  be  atMl  ought  to 
be  practised. 

What,  on  the  whole,  I  wish  especially  to  call  attehti^ 
to,  is  the  view  which  has  be^n  presented  of  the  mtture  of 
croup  at  an  advanced  period.  It  is  inter^ting,  not  as 
mere  theory,  but  as  leading  to  the  practical  unptt>ytenieht 
on  which  I  have  dwelt  Though  not  genetia&y  enter- 
tained or  adopted,  it  is  most  fully  established,  as  wi^ll 
by  the  phenomena  of  the  disease,  already  noticed^  as 
by  dissections.  To  this  poiht  we  have^  to  a  beirtun  ex- 
tent,  the  testimony  of  Cheyne,  who  has  Written  with 
Ubility  on  the  disease ;  and  the  still  higher  aiitibority  of 
Baillie,  not  to  mention  other  nam^s  of  less  distihction ;  iill 
which  has  been  confirmed  by  dissections,  condocti^  iik  ^lus 
country*. 

Not  a  littte  is  said  bt  the  exidtehce  of  ^  inembrahe  in  the 
larynx ;  and  to  whicih  so  mlich  is  ascribed  in  tx;casiohifig 
death,  that  an  operation  ha3  been  propbjfed  and  isten 
practised  for  its  reinoval.  That  it  doek  occasiohdHy 
exist,  cannot  be  denied;  though  1  suspect  titrely^  ^  I 
never  met  with  it,  in  my  repeated  examinatiohii  for  this 
purpose. 

The  appearances  I  have  observed,  in  dissection^  relating 
to  the  larynx,  wete  slight  marks  of  inflammitti6h,lti&  more 

*  Neither  of  these  writers,  however,  have  noticed  the  aptpleitic  state 
of  the  lungs.  The  venerable  Dr.  Bard,  of  New«York,  who  was  among 
the  very  first  to  adopt  a  correct  pathology  of  croup,  says,  lit  his  Essay  on 
the  subject^  published  in  the  year  1771,  ikai  ke  htts  found  the  jnUmomtay 
wrguns  $0  dense  and  solid f/t&m  tanguinetfut  congettum,  thai  they  exhibited  the 
appearance  of  the  itructure  of  the  liver, 

Baillie,  iil  his  moibid  antimony,  tells  vk,  "  ihat  wli^h  the  hmer  mem- 
brane of  the  trachea  is  mflamed,  it  is  sometimes  lined  with  a  la^er  of  a 
yellowish  pulpy  matter.  This  does  noi  adhere  veiry  firmly  fco  the  inh^ 
theYdbtane,  but  may  ht  easily  separate  It  extends  fitAn  the'  upper  t»att 
of  the  cavity  of  ihe  btynx,  into  the  small  branches  of  the  trachea,  which 
are  distributed  through  the  substance  of  the  lungs.  There  is  at  Che  same 
time  a  good  deal  of  ihiieus  in  the  thiehea  and  its  bMiich^^  together  iHth 
4  miaeiture  of  pus.  This  is  the  appe^anoe  ef  the  inside  of  t£e  trachea, 
in  patients  who  have  died  from  the  croup.*'  Cheyne*s  account  of  the  post- 
mortem appearances  in  the  disease,  so  (Sotely  itfs^tnM^  ^k  p#£bMi^, 
that  I  eennder  it  uiinecessary  to  recite  it. 

Vide  hU  Essay  on  Diseases  of  Children,  JEdimbmrgh,  iSOl. 
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^  lesn  6(  mucus,  su^h  afi  id  fortti^d  by  A\  the  decl^etiAg  hUt^ 

tees.  Why  I  have  not  seen  the  iiiembranoui»  pi*odUGd(^ 
»  perhaps,  suso^pdble  of  explanation.  To  throw  otit 
coagulable  lymph,  of  which  it  is  eoiApOsed^  requites  lfe6 
vessels  to|be  highly  excited ;  a  state  whieh>  by  the  do^ous 
depletion  adopted  in  th^  cases  that  cattle  utidei*  Iny  nottcei 
was  probably  prevented. 

Even,  however,  were  we  assured  of  its  exist<gitoe,  I  dd 
not  know  that,  in  ordinary  cases,  the  operation  would  dd 
more  than  -protract  life.  The  disease  at  this  time  has 
reached  the  luligs,  «nd  heolce  no  reUef  in  this  way  c6uld  b6 
expected.  Yet  it  does  sometimes  happen,  though  seldom^ 
that  it  is  restricted  to  the  larynx,  and  that  respiration  Bsay 
be  so  obstructed  by  the  membrane  alluded  to,  or  ftom  an 
accumulation  of  mucus,  as  to  threaten  the  imiAediate  ex-^ 
tinction  of  Ufe.  By  the  removal  of  the  mechanical  impedi^ 
ment,  an  operation  might  be  useful;  and  has  actually  proved 
so  in  two  cases  recorded  in  the  fotbigti  journals^  in  which  re^ 
lief  was  instandy  afforded^  aild  reobveries  ultimately  took 
places  I  have  now  in  my  piossesskm  a  drawing  execulbed 
b^  my  friend,  the  late  professor  Dorsey,  representing  the 
membraiiein  k  position  eompietely  to  intercept  the  passage 
of  air  to  the  lungs;  and  whicli^  hiid  it  been  displaced  by  iil 
Oiftetatiim^  as  he  strenuously  proposed,  the  child  would 
prbbably  have  been  preserved^ 

In  the  estimate  of  this  resource  of  eui'  arty  we  oughty 
moreover,  hot  to  ovei^look  the  fact  of  the  striking  effect,  in 
mtiny  ca^Sj  from  the  expulsion  of  the  membrane  by  vomits 
ing  or  coug^mg,  and  sometimes  in  a  state  of  things,  tdo^  the 
most  ctitical  and  alartning.  Yet  it  seems  diat  the  op^a^ 
tion,  On  the  whole,  is  deemed  a  very  desperate  aiid  preca- 
rious expedient,  to  be  held  in  reserve  only  for  the  ex- 
tremest  emergencies,  and  where  common  measures  have 
Altogether  failed. 

Two  causes  have  conspired  to  render  croup,  which  is 
n&t  necessarily  a  fatal  disease,  so  much  so,  that  it  is  placed 
l^y  s^mie  Ivriters  even  among  die  sjojc^reftrf a  medkwun^j  and 
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by  most  practitioners  is  considered  a  highly  obstinate  and 
dangerous  affection.      The  jfirst  is  an  erroneous  notion  re>^ 
garding  its  pathology;  and  the  second^  the  careless  and 
feeble  mode  in  which  it  is  commonly  managed. 

An  impression  almost  universally  prevails^  that  children, 
owing  to  an  extreme  delicacy  and  frailty  of  constitution, 
cannot  bear  any  very  vigorous  impressioi^  from  reme- 
dies. As  a  natural  consequence  of  such,  an  opinion,  the 
general  practice  in  their  complaints  is  extremely  inert; 
exactly  indeed  of  that  kind,  which  has  been  facetiously  de- 
scribed as  observing  a  strict  neutrality  between  the  patient 
and  the  disease,  neither  declaring  for  the  one  nor  the  other. 

By  no  narrow  or  partial  observation,  I  am  thoroughly 
persuaded  that  the  very  contrary  of  this  opinion  is  true. 
Children,  I  have  remarked,  display  an  uncommon  tenacity 
of  life,  and  strength  of  constitution.  They  often  survive, 
under  circumstances  which  destroy  adults.  They  have 
been  found  living  at  the  breast  of  their « mothers  who  had 
perished  by  exposure  to  cold,  as  is  recorded  by  travellers 
and  other  writers.  They  confessedly  resist  contagion  bet- 
ter than  grown  people;  and  when  attacked,  more  certainly 
recover,  not  only  from  diseases  of  thb  description,  but  from 
all  others,  when  properly  treated. 

Nor  is  this  alL  They  sustain  better  the  operation  of  the 
most  active  remedies,  as  vomiting,  purging,  sweating,  blis- 
tering, and  I  add,  without  hesitation,  bleeding. 

During  the  growth  of  the  body,  the  fluids^  in  relation 
to  i^e  solids,  are  larger  in  proportion,  as  is  distinctly 
proved.  This  fulness  of  their  vessels,  and  greater  excita- 
biUty  of  system,  render  children  peculiarly  liable  to  inflam- 
matory attacks.  Nearly  all  their  complaints  partake  of 
this  character. 

It  follows,  therefore,  that  they  require  of  tenet  to  he  hied; 
and  my  own  experience  convinces  me,  that  venesection  may 
be  resorted  to,  in  their  cases,  with  more  safety,  and  de- 
cidedly greater  advantage.  No  one  who  is  conversant  with 
their  diseases,  and  has  practised  venesection  much  in  them, 
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catr  withhold  his  assent  from  the  accuraey  of  this  state- 
ment. 

Endowed  with  superior  vital  energies,  children  have,> 
moreover,  very  extraordinary  recuperative  powers.  They 
notoriously  recover  more  speedily  from  wounds  and  inju- 
ries and  surgical  operations  ;  and  recruit  with  greater  ra- 
pidity, after  being  reduced,  either  by  disease  or  by  remedies 
of  any  description. 

It  is  on  this  account,  that  while  there  is  any  indication  of 
life,  however  discouraging  the  appearances  may  be,  we 
ought  never  to  view  the  case  of  a  child,  in  an  acute  disease, 
as  altogether*^  desperate ;  but,  still  retaining  some  hope, 
to  continue  to  minister  to  the  restorative  principle  of  the 
constitution:  and  were  this  course  generally^pursued,  I  am; 
persuaded  that  we  should  not  unfrequently  be  rewarded 
by  such  cures,  as  reflect  lustre  on  the  art,  and  give  to  our 
skill  a  glorious  triumph. 

To  do  this,  however,  in  the  disease  before  us,  the  practice 
must  be  prompt  and  energetic,  and  our  attendance  un- 
remitte4  till  relief  is  afforded.  It  is  a  rule  with  me,  never 
to  leave  a  child,  in  croup,  till  the  alarming  symptoms  are 
over.  This  great  degree  of  vigilance  and  attention  are 
necessary  from  the  rapid  career  of  the  disease,  and  not  less 
from  the  extreme  and  peculiar  uncertainty  of  the  operation, 
of  our  remedies  in  it. 

As  a  most  formidable  enemy,  in  all  its  presentations,  it 
should  be  attacked  early,  vigorously,  and  on  the  very  out- 
works. Delay  never  fails  to  invigorate  its  force;  and  when 
permitted  to  get  possession  of  the  citadel,  or,  in  other  words, 
a  firm  hold  of  the  system,  we  shall  find  it  always  difficult, 
and  often  utterly  impracticable,  to  dislodge  it. 


XCVIII. — On  the  Manufacture  of  Composition  Ornaments. 

Xhesb  are  formed  of  glue,  linseed-oil,  and  whiting,  mixed 
and  well  kneaded  together,  and  pressed  into  dies  or  moulds., 
by  the  force  of  a  screw-press  ;"and  afterwards  dried  for  use. . 
In  some  cases,  they  are  employed  whilst  in  the  undried  or 
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pliant  state/ for  tibe  coiiYei^eiioe  of  ^fxSRg,  et-  apply%!t^' 
them  to  the  round  or  hollow  surfaces .  of  the  articles  they 
tixe  intended  to  decorate*  And^  in  case  of  bemg  formed 
iQto  beads,  husks,  &c«,  strings  are  placed  in  the  moulds,  and 
inclosed  in  the  composition,  to  connect  them  together. 

ON    MOULDS  OF   StJLPHUR  AND  IRON,  FOR  MAKJKO  COMPOSi;-^ 

TION-ORNAMENTS,  &C. 

A  person  in  America  most  successfully  employed  diese 
moulds,  in  lieu  of  those  usually  made  of  brass,  &c. ;  and 
they  endured  the  necessary  pressure  without  ir>jury.  They 
aje  formed  by  dissolying  the  iron  scales  from  a  smith'i^ 
forge>  afteir  pulverizing  them,  in  melted  sulphur;  the  proper 
proportions  may  be  readily  found  by  experiment.  The 
compound  is  easily  fusible,  and  takes  exceedingly  sharp 
and  accurate  casts  from  the  originals. — ^The  Editor  kt 
indebted  to  Mr,  I.  T.  Hawkins  for  this  usefbl  information. 

There  can  be  no  doubt  but  that  these  moulds  may  like- 
wise prove  highly  serviceable  m  other  brandies  of  manu- 
facture, where  moulds  formed  of  sulphur  alone,  or  of  plaster 
of  Paris,  are  too  weak  to  endure  the  requisite  pressure  ; 
such,  for  instance,  as  that  of  the  papier-mdch^e ;  and  they 
might  be  still  further  strengthened,  by  being  inclosed 
within^hoops,  bands,  or  cases  of  iron. 


XCIX. — On  the  Microscope.     By  the  Editor. 
[Continued  firom  p.  329J] 

OK  THE  production  OF  MICROSCOPIC  EELS  IN  PASTK 

The  Editor  had  in  vain  repeatedly  endeavoured  to  pro- 
cure  these  beautiful  living  objects  for  the  microscope,  by 
following  the  methods,  described  by  Bi^er  and  other  wri- 
ters on  this  instrument.  They  universally  direct  that 
vinegar  be  added  to  the  flour  paste ;  and  this  caused  the 
failures  he  experienced ;  doubtless  owing  to  the  sulphuric 
acid  which  is  contailied  more  or  less  m  the  vinegar  ordina- 
rily made  in  this  countiy. 


He  i*  iadt^Vt^d  fox  ^  mew^  of  having  tjieae  eels  always  at 
luind  I  it  being  only  rc^qyi^ite  to  m»ke  a  pa&te  of  boiled 
i^hes^le9rflouir>  9^d  mff<^X  it  to  vemain  till  it  becomes  soxa*, 
wb^n  it  wiU  9bortly  bef^ome  filled  with  the  eels.  This  paste 
ne^d^  to.  b^  kepjb  ^loia^teo^  with  water^  from  time  to.  time» 
or  to  be  occ^i^on^Uy  replenished  with  a  supply  of  fresh 
paste ;  amdl  in  ^9  waj  he  ha«,  had  a  constant  supply  for 
upi9^ai?dfii  of  9V»  months. 

ON  MOUJ^TJING  TRANSlf^lftEl^'rOB/llCTaj^  SO  AS^  TO.  BE  RBAD3;iUY 
VI^W?P  B,Y  HIGHLY-»f  AGNIFXINp  LENSES. 

> 

For  s^igle  Ij^n^s  qf  ^  fiftiieth^o&aii-inch  focus  (wjupb 
4re  msioh  sjpperioj:  to  compjoiwi.  ni\cr<?scopo^^in  the  gres^er 
di^ti^Qtn^ss  gf  the  magnijSed  im^^s  of  objects*  whidm  th^ 
a^ord>  owing  to  their  p^xtaV^ing  of  tibe  defects  of  onf.  lei^ 
only,  instea^d  of  those  of  several,)  it  is  evident,  that,  on  acr 
count  of  the  necessary  thickness  of  the  ivory  forming  the 
bottom  of  the  cells  of  the  usual  sliders,  it  is  impossible  for 
the  lens  to  approach  near  enough  to  view  the  objects 
placed  between,  the  taks^ 

ThijBi  inconvenience  induced  the  Editor,  severaJi  years 
sinpC)  to  contrive  another  kind  of  slider,  which  should  be 
free  from  that  evil.  The  basis  of  this  slider  consists  of  a  slip 
of  glass>  the  size  of  the  ordinary  ivory  sliders,  with  its  edges 
aB4en.d8ri^ound^d,  by  m^ans^of  a  grooved  grmd-stone,ii;i  the 
msLRn^T  usually  pr^ctpuied:  by  opi6ician&  Two  pieces  of  thia 
pap^c  are  pji^pared;  one  of  the>  breadth  o£  the  glass 
shp,  and  the  other  a  Ujtjitle  broadier:  both  are  then  folded 
dqwiv thie^MiHddle  parts,  »id  laid  within  each  other;  and 
similar  round  hol^  or«  other  shaped  apertui^es,  are  to  be^ 
cut  a^t  Qi^ce.  in  the.middlei  of  both,  a  little  less  thaii'  the^  skee 
of  ^e  talcsr  to  be  employed. 

"I^he  H9rrow;er  piece  of  paper  is  then  tobe  cemented  uponi 
th%gla!S£|  slip,  by  means  of  rice-glu^,  isinglass,  or  any  other 
proper  cement ;,  whiqli  must  be  capefuljy  wiped  clean  off  the 
glass  in  the  apertures  which  are  thus  to  serve  the  office  of  > 
the  cells  in  the  ordinary  sliders^ 
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In  each  aperture  an  object  is  to  be  placed,  and 
covered  by  the  talc,  which  must  be  cemented  fast ;  carefidly 
avoiding  the  entrance  of  any  cement  between  it  and  the- 
fflass  slip.  When  all  are  thus  fitted,  the  broader  paper  is 
to  be  cen^snted  over  the  formerj  with  its .  apertures  corre- 
sponding with  it,  and  its  edges  passing  over  those  of  the 
glass  slip  and  a  little  beneath  it,  but  not  so  as  to  inter- 
fere with,  or  project  beyond  the  apertures.  Any  of  the. 
cement  which  may  have  lodged  upon  the  sur&ces  of  the 
talcs  must  then  be  wiped  away,  carefully  avoiding  to  injure 
their  clearness  of  polish ;  and  the  slider  is  completed. 

It  will  be  seen  that  there  is  here  only  the  thickness  of  the 
covering  paper  above,  the  talcs,  and  that  merely  to  defend 
them  from  injury.  The  Editor  has  had  four  such  sliders  in 
very  frequent  use  for  several  years  past,  which  are  now  as 
perfect  as  ever ;  and  are  exceedingly  convenient  under  the 
microscope,  being  as  easily  manageable  as  the  ordinary 
ivory  sliders.  ' 


C. — On  Inguinal  Aneurism,  successfully  treated  ly  Nathan* 
Smith,  Jkf.  D.  Professor  of  tlie  Theory  and  Practice  of 
Physic  and  Surgery  in  Yale  College,  Connecticut ^  [7".  S.* 

AiJHiLLES  H.  Elliot,  of  Kiliingworth,  Connecticut,  some- 
time in  the  month  of  June  last,  felt  a  pain  in  the  left  groin, 
and  soon  perceived  a  small  pulsating  tumor :  it  was  situated 
just  below  Poupart's  ligament,  and  increased  pretty  rapidly. 
On  the  25th  of  July,  with. the  assistance  of  Dr.  J.  Knight, 
professor  of  anatomy  in  this  institution,  I  undertook  the 
operation  of  tying  the  external  iliac  artery.  The  aneuris- 
mal  tumOr  was  situated  in  the  left  groin.  It  pulsated 
strongly;  and,  from  its  size,  it  might  contain  eight  ounces^ 
of  blood.  The  whole  limb  was  considerably  oedematose. 
We  followed  Dr.  Dorsey's  mode  of  operating  in  this  case^ 

*  From  No.  I|.  of  the  FWaddpUa  Journal  of  the  Mescal  andPhjft^ 
tel  Sdenees. 
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which  i»  not  materially  di^rent  from  that  of  Mr.  Aber- 
nethyy  who  was  the  first  that  attempted  this  operation,  and 
to  WhonK  we  are  so  largely  indebted  for  other  important 
improvements  in  surgery. 

The  patient  being  placed  in  a  proper  situation,  I  com- 
menced an  ilicision  abdut  an  inch  above  Poupart's  liga- 
ment, and  directly  over  the  external  iliac  artery,  extending 
it  obliquely  upwards,  neariy  in  the  direction  of  the  fibres 
of  the  external  oblique  muscle,  about  three  and  a  half 
inches.  The  skin  and  adipose  membrane  bfemg  cut  through, 
the  fibres  of  the  external  oblique  were  divided  longitudi- 
nally, and'  the  internal  oblique  and  transverse  cut  across; 
which  brought  the  peritoTOBum  into  view.  I  then  insinuated 
my  Angei*  between  this  membrane  and  the  muscles,  down 
to  the  exteifiial  iliac  artery,  which  I  readily  found,  and  en- 
deavoured to  detach  from  the  surrounding  parts.  By  means 
of  Dr.  Physiek^s  curved  forceps,  I  then  passed  the  aneu- 
rismal  needle  under  the  artery  j  but,  owing  to  an  imperfec- 
tion in  the  needle,  which  was  made  on  the  spur  of  the  oc- 
casion, it  slipped  out^of  my  fingers,  after  I  had  hold  of  the 
point  of  it.  I  was  obliged  ta  withdraw  it,  and  fix  it  again  in 
the  forceps ;  and  when  I  brought  the  point  out  a  second 
time,  Dr.  Knight  took  hold  of  it  with  a  firm  pair  of  forceps 
and  drew  it  through,  which  carried  the  ligature  under  the 
artery.  After  examining,  to  be  certain  that  the  ligature  in- 
cluded nothing  but  the  artery,  I  drew  it  very  tight  At  this 
moment  the  patient  complained  of  severe  pain,  but  it  lasted, 
only  a  few  minutes.  The  pulsation  in  the  aneurismal  tumor 
ceased  immediately  on  tightening  the  ligature. 

The  wound  was  then  dressed  with  adheshre  straps,  with 
fll  compress  and  flannel  bandage  over  the  whole,  adjusted 
ki'  i|uch  a  manner  as  to  afford  moderate  pressure  on  the 
W0und  and  aneurismal  tumor.  Before  we  had  finished  the 
dressing,  the  limb  of  the  affected  side  was  sensibly  colder 
than  the  other.  The  operation  was  performed  about  ten 
A.  M.  At  two  p.  M.  the  left  limb  was  warmer  than  the 
otlier :  in  the  evening,  I  could  perceive  no  difference  in  the 
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temperature  of  the  two  limbs.  The  affected  limi),  aa  well  &» 
the  whole  body,  was  iq  a  state  of  perspiration,  the  weather 
being  very  warm  at  that  time«  The  next  day  a  pulsation 
was  felt  in  the  posterior  tibial  artery,  where  it  passes  under 
the  maleolus  internus,  and  the  aneurismal  tumor  was  con- 
siderably diminished.  It  continued  to  decrease,  until  it 
wholly  disappeared,  which  happened  in  about  four  weeks. 
The  ligature  came  away  on  the  twentieth  day.  There  was 
not  the  slightest  haemorrhage,  and  no  unfavourable  sym- 
ptoms occurred  during  the  cure.  The  limb  was  somewhat 
debilitated  at  first,  but  it  has  now  entirely  recovered  its 
power.  The  ligature  made  use  of  in  this  case  was  flaxen 
shoe-thread,  made  small  and  hard ;  and  I  endeavoured  ta 
draw  it  so  as  to  kill  the  artery  in  that  point  on  which  it 
acted.  I  tied  with  a  single  ligature,  and  did  not  divide  the 
artery. 

There  was  not  the  least  embarrassment  in  the  operation,- 
except  what  arose  from  the  imperfection  of  the  needle.  To 
remedy  this  in  future  operations  of  the  kind,  the  needle 
should  have  a  broad  point,  and  be  so  curved  as  to  describe 
nearly  half  a  circle  in  its  shape. 

Yofe  Ollege,  Dee,  16,  1820. 


I  f.  t  I 


Gl. — On  Reducing  Friction  in  Machinery.    By  the  Editoiu- 

[Continued  from  p.  348.] 

TO  APPLY  THE  EPICYCLOID  TO  THE  TEETH  OP  WHEELS   AND 
PINIONS,  IN  CLOCK-  AND  WATCH-WORK* 

It  is  evident,  that  the  method  of  applykig.  this  eurve  to  the 
large  teeth  of  wheels  and  pinions  in  mill-work  is  quite  unfit 
for  the  small  teeth  of  the  wheels  and  pinions  employed  in 
the  delicate  movements  of  clock-  and  watch-work.  It  is, 
nevertheless,  of  great  importance  to  the  good  performance 
of  time-pieces,  &c.  that  their  wheel-work  should  act  with 
the  least  possible  friction ;  and  this  can  only  be  accom* 
ihed  by  the  application  of  this  curve :  accordinglyi  the 
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niost  celebrated  mandfkcturers  bfthede  articles  have  long'' 
since  directed  their  attention  to  the  best  means  of  applying:  1 
it  to  the  teeth  of  their  wheels  and  pinions.   The  celebratedr 
Mr.   Robc'rt    Hynam,   of    St   PeterSburgh,   sent  to  the : 
Society  of  Arts  &6'.  &c,;  many  years  since^  a  model  of  hii; 
method ;    but,    unfortunately,   without    any    description 
of  the   manner  of  lisingit;  iso  that  it  was  imi)ossible  to 
understand  it.     The  late  Mr,  Hindley,  of  York,  the  mos* 
celebrated  turret-clock-maker  of  his  day,  always  employed, 
it,    as    did  the  workmen  instructed    by    him,    with   the 
most  eoinplet^  success;     Mr.  W.  Hardy,  an' ingenioU*^ 
manufacturer  0^  time-piedfei/  cdnstantly  makes  the  teeth  of? 
his  wheel-work  epicycloidttl :  and  having  kindly  conununi-* 
cated  to  the  Editor  his  method  of  doing  it,  we  shall  here^ 
give  his  mode  of  making  the  eutters  for  the  teeth  of  brasd  . 
wheels.    He  forms  the  basis  of  his  cutters  of  circijdar; 
blocks  of  brass^  with  holes  in  their  centres  ;  having  also 
several  cylindrical  holes  drilled  in  their  peripheries,,  in  radii, 
lines,  to  receive  the  stems  of  the  steel  cylinders,  the  outef  r 
ends  of  which  a/e  to  be   formed  into  the  teeth,  of  the 
cutters.     These  cylinders  are  secured,  in  their  places  in 
the  blocks,  by  steel  pins,  driven  through  hodes  drilled  both 
in  the  blocks  and  stems.    Their  outer  ends  are  then  shaped 
by  turning  in  the  lathe,  lets  nearly  as  may  be  to  the  intended  , 
curve ;  but,  to  do  it  correctiy,  Mr^  Hardy  employs  a  circu-* 
lar  plate  of  sheet-steely  about  three-sixteenths  of  an  inch 
in  thickness,  having  a  hole  in  its  centre :  he  pext  makes  a 
gap  in  its  edge,  and  forms  one  Ade  of  the  gap  into  the  true 
epicycloidal  and  radial  shapes  of  the  teeth  to  be  cut.    He  / 
also  chamfers  or  bevels  that  side  so  shaped,  in  order  td 
enable  it  to  cut  as  a  turning-tool ;  and  having  hardened 
aiid  tempered  it,  he  fixes  it  upon  the  arbor  of  the  dividing- 
plate  of  the  cutting-engine,  the  same  as  if  it  was  a  wheel 
to  be  cut      The  intended  cutter  is  then  fixed  on  the 
cutter-arbor  of  the  engine,  in  place  of  the  usual  cutters  5 
and  both  sides  of  the  teeth  upon  it  are  successiviely  brought 
into  contact  with  the  edge  of  the  fixed  cutter,  by  reversing 
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tl|e  intend^  cuttQT  ob  the  arbor ;  and  thus  the  t^eth  recf  iye. , 
the  eiotct  forms  of  th^ir  sides ;  th^r  fironts,  tops»  aadhacks^ 
njost  then  be  shaped  for  cutting,  as  u^ual ;  and,  after  being 
taken  out  of  the  hhfskt  .must  be  hardened  and  tempered. 
They  are  then  to  be  replaced  ui  th^  blppt^^  lor  theic  sid^, 
to  be  perished  by  means  of  ,  Tvurl^y-^ilsfpne^ppwder  and 
oilj  applied  upon  a  fiecs  of  b9^-w4^4 :  their:  frc^ts  and 
tdp9  must  ibeahei sbivergrwnd  as  ucmali  !|nd  t^e  (fUtter  is 
ebmpleted     . 

It  will  be  seen,  thait  tfae  sides,  pf  these  t^tit^  are  no^ 
reduced  behind,  to  cause  them  to  l^yc^  as  iisvi^i.  ^d»  in. 
consequence  thereof,  and  of>  their  sid^s  b^ng;  polished, 
with  the  help  of  a  Uttle  of  the,  usual  lubricating  c^^mpot^itipn. 
(made  c£  taHow.and  olive*oil,  of  onei  parit  each,  and  t^«^.  parts^ 
of  bees*w«wax,  applied  occasienaliy),  ^b^y  cut.  the  wheel- 
teeth,  and  at  the  same  time  beautifu%.  polish  their  sides. 
^  ISs  cutters  for  steel^-pinionsare  made  of  solid  steel-plates, 
toothed  as  usual ;  b^t  their  sides  are  accurately  shaped  to. 
the  epicycloidal  curve  and  radial  line,  in  the  same  manner, 
as  the  teeth  of  bis  wheel-euttera 

The  good  effects  of  this  great  attention  to  the  proper, 
forms  of  the  teeth  of  Ids  wheel-work,  and  to»  the  accuracy  of 
the  fi)i«sbofhis  pivots  and  jewelled  pivot-holes,-— conjoined 
aiiso  with  a  new  escapement,  of  his  invention,  fof  whjeh  he, 
wtur  rewarded  by  the  Society  p£  Arts  &c«  &c.  with  thdor 
Gold  Medal  and  Fifty  6uineas^-*t<^are  fiilly  evinced  by.  the. 
acciurate  performance  of  a  time-pieoe  whksh  he.  tnade^ 
severial  years  since,  for  the  Royal  Observatory  at  Green- 
wich. 

ON  REDUCING  THE  FRICTION  OF  PIVOTS. 

The  next  great  sour  ce  of  the  lossof  ppwei^  in  machinery , 
is*,  as  before  sidd,  th  e  rubbing  of  the  pivotsin  their  bearing^r 
This  may  arise  from  several  cauiea.    The  b^tring  surfaces 
b^kig  too  small^  is  one  very  frequent  occasion,  of  frictioiw 
It  is  better  to  make  them  rather  too  large»  than  too-,  small.) , 
as^  in  that  case,  every  part  of  the  pivotf  prt^sses  irJAkhMSj^. 
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weight  oh  its  bearing  ;  imd^  c(niiieq[iia«tlyv  ^^  ^%  g^^^^ 
or  other  lubricating  material  employed^  can  more  readify 
insinuate  itself  between  thcnn^  andprerent  them  froqii 
fretting,  wearing^  or  gaffing  ^^db  other.  <  « 

Dr.  Desaguliers  made  mahy  exjieriments  on  diis  subject  i 
and  the  result  was,  <hat  no  square  inch  of  rubbing-miff acte 
should  bear  more  tboi  neif^n  hundt^d  freight ;  ad,  bthep- 
wide,  it  would  be  impossible  to  lubtlcate  th(^;  even  pitdi 
being  forced  out^  and  die  sinr&ces  thus  coming  intb  ^cootlRt 
with  eadi  other. 

Another  great  c$use  of  fricdon  fai  fSrots  is  the  wearing 
of  their  shoulders;  Tliis^  fai  many  cased,  may  be  entiidb^ 
iremoved,  by  irioii^rriiig  die  beienilg  againisrt  th^  sbouldeiii^ 
to  parts  which  have  much  less  tnodon.  It  is  obVious  dnt 
there  is  m  the  centre  of  bvc^ry  ]^ivot^  ft  part  which  has  viefy 
little  mbdon:  if,  theii>  4iiis  part  can  be  made  tb  act^  in 
risc^ving  and  bearing  dl^  pre$$ul-e  endWa^il  bi?  iddewapf«>  hi 
place  of  the  shoulders^  diey  may  be  entirely  dispeinsed 
with,  and  the  friction  dieiton  removeldl  M^.  Hardy  ha6 
very  judicioui^ly  done  this  in  his  tiniev^}edii''at  Gte^vHycIl^, 
in  all  the  pitotit  where  it  could  apply ;  and  fiMed  obdks  ^ 
the  frame-plates,  totiching  die  endd  of  dii^  ^bt6^  to  titendy 
them :  and  numbeirless  cases  are  cOhdmially  oecurrfai^ 
where  the  isatne  good  efl^t  might  take  plftce; 

It  IS  however  die  common  practice  of  smidis,  nffi- 
Wrights,  and  odier  workmen  emj^oyed  in  die  construction 
of  machines,  to  remove  this  most  valuaMe  part,  by  making 
holes  in  the  centres  of  their  pivots,  for  the  convenience  d 
turning  them  in  the  lathe ;  and  leaving  diese  holes  whw 
their  work  is  finished. 

Now,  if,  instead  of  this  practice^  diey  would  at  first  make 
die  steel-pivots  a  litde  longer  than  necessarv,  so  as  to 
allow  of  those  perforated  parts  being  turned  off;  aiid  letttfe 
the  ends  of  the  pivots  solid,  smd  in  a  ilight  degree  conv^, 
60  that  their  centres  should  project  above  the  rel^t  of  die 
surfiu^s  forming  die  ends  of  the  pivots,  and  cause  thosfe 
^Mitres,  when  ptoperly  fiifished  ftnd  hardened^  to  come 
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into  coritactiWithbard  flat  steeUpIates  fixed  in  the  pliun* 
itieisblocks  or.  earriages  of  the  bearings;  those  central 
parts  would* prevent. the  other  parts  from  wearing,  and 
the  friction  be  thus  very  ctosiderably  reduced. 
:  It  may  be  necessai'y  to  state,  ^frbm .  actpal  experience^ 
the  succesaitil  r^ults  of  this  i^actioe. ,  In  a  large  steams- 
mill  in  the  coii^tryy  several  stories  high,  motion  was  com- 
Jnnnicated  to  Ih^  machinery^  in  the  several  floors  from  the 
engine,  byimeans.of an. upright  shaft  carrying  large  bevel- 
wheels  upon  it,  which  worked  into  other  bevel-wheels 
fixed  upoii'hdrisQittali i^hafts  in  each,  separate  story.  The 
lower.  piv6t  of  thia  upright  shaft,  in  consequence  of  its 
^Bsuilty  cansti^ctioH  and  the  great  weight  it.  had  ,to,  carry^ 
produced  so  mticK .  friction,  that  it  was .  necessary  ;tQ  .pour 
water  upon  it  cpniinuajly,  to.  coo)  ;it,  and  prevent:- it  from 
aetting  the 'premj^jiesron  .fire,  .  :Tjhisi-eVil  ^was.  entirely  rp- 
nloved,  byfixi^'/another  pivot  in>  the  foot  of  the  shafts 
madeofhar^n^  steel,  with  ifa  ^ndja  little  convex^  and 
•r^istirig  upo^  jR^ha^i'd  flat  steeUplatls,  placed  on  the  bottom 
(of,;the,  chair  :0|P  plumme^r-block^  the  neck,  of  the  pivot 
.IbeiQg  surTQvi^^  by  a  bell-metfil .  socjiet,  iif ith  foiir  semi- 
istecular  g^oqyes  made,  in  its  lower  edge,,  to  permit  oil  to 
f^lHf  in^q  it  ffp^itbe  chair,  .which  ;(;ontained  a  proper  sup- 
ply of  the  oi].;  the  sQpket  was  held  in  its  place  by  four 
46lrewi^:  parsing  ^rpugh  screwed  holes  ^made  in  tb^  .sides  of 
ithia  ,  chair,  a^)0ye  jth^  oil  This  4ispositipn .  ^tirely  ,re- 
,medied  thei.eyil;  and  no  further  pomplaint  was  ever 
jmade,. : during  m^ny  years  that  the  Editor  knew^ of  this 
apjdiQ^tio.n. ;    : , 

Another  instance  occurred  in  a  powerful  water-mill  for 
grinding; :  ^nd  boring  gun-barrels:  In  the  operation  of 
^Qugh-lioring  the  barrels,  they  are  driyen  endways  against 
the;b^riiig'^bits,  by  means  of  levers,  to  be  pressed  against 
by , the  workmen ;  and  so  great  is  the  friction  produced  by 
the  action  of  the  bits  within  the  barrels^  that  it  is  iiec^sary 
to  pour  water  continually  upon  the  outside  .of  the  barrels^ 
to  cool  them,  auid  prevent  them  firom  injuring  the  bit^.^om 
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the  heat  which  would  instantly  take  place  were  that  pre* 
caution  omitted.  Now,  in  order  to  guard  against  the 
friction  endways  of  the  spindles  which  carried  the  boring- 
bits,  they  had  been  carefully  made  agreeably  to  the  prin- 
ciples just  laid  down ;  namely,  their  end-pivots  being  made 
of  steel,  a  little  convex  at  their  extremities,  hardened  and 
tempered,  and  acting  against  hard  flat  steel-plates  fixed 
in  the  plummer-blocks.  In  this  manner  they  worked  for 
several  years,  without  any  complaint  being  made  on  the 
score  of  friction.  It  happened,  however,  that  the  mouth* 
at  the  opposite  end  of  one  of  the  spindles,  into  which  the 
broad  ends  of  the  boring-bits  were  placed,  had  become 
worn  in  the  course  of  time,  and  it  was  necessai7  to  have  it 
repaired.  It  was  accordingly  sent  to  an  ordinary  jobbing^ 
smith,  who  repaired  it  in  his  usual  manner.  Very  soon  after- 
wards, the  end-pivot  begawto  heat,  and  could  not  be  k«pt 
cool,  even  with  theassis%ance  of  water  poured  over  it:  on 
this  it  was  takeh  out ;  whtn  it  was  found  that  the  smith  had 
made  a  hole  in  its  centre,  astisual,  and,  after  repairing  the 
mouth  of  the  spindle,  hardened  both  ends,  leaving  the  hole 
so  made :  the  consequence  was,  that  rings  or  circles  -had 
formed  all  round  the  central  hole,  and  the  steel-platea 
had  others  corresponding  thereto ;  with  the  addition  of  a 
pin  in  the  middle,  entering  into  the  hole  in  the  end  of  the 
spindle ;  and  all  this,  in  consequence  of  the  centre  of  the 
spindle  having  been  removed.  On  this,  all  the  other 
spindles  in  the  mill  were  examined;  when  it  is  was  found 
that  the  steel-surfaces  in  contact  had  mutually  polished 
themselves  by  the  little  wearing  on  each  other,  and  were 
even  more  perfect  than  when  first  made.  Of  course,  the 
remedy  for  the  evil  became^ obvious ;  and  it  was  only  neces- 
sary to  send  the  spindle  and  plate  to  the  workman  who  first 
made  them,  to  restore  to  them  their  original  shapes  arid 
former  excellence. 

Another  very  considerable  source  of  friction  arises  from 
the  wearing  of  the  necks  or  pivots  upon  the  brass-bearings : 
this  may  be  greatly  reduced,  by  making  the  necks  of  hard^ 


4fS6  On  Reducing  Friction  in  Mac)mery»  ^ 

ened  steely  and  employing  bearings  madeof  chilled  cast-iron 
ip  place  of  the  ordinary  brass-bearings.  The  chilled-iron 
castings  are  so  hard,  ihat  scarcely  any  thing  can  act  upon 
them ;  and  therefore  it  is  a  matter  of  great  importance  to 
have  them  cast  of  the  e^ou^t  £)rmj  and  as  smooth  as  possible. 
This  is  effected,  by  placing  in  the  sand-moulds^  cast-iron 
blocks>  made  of  the  exact  counterpart,  or  in  r^ef  of  the 
hollow  semi-circular  bearings  to  be  cast  upon  them:  these 
blocks  should  also  be  made  as  smooth  as  possible.  In  this 
way,  the  necks  will  run  in  these  bearuigs  with  veiy  little 
faction  indeed. 

It  may  now  be  desirable  to  statCj  from  actual  experienjce, 
some  of  the  beneficial  results  obtained  from  the  employ* 
tnent  of  wheel-work  constructed  on  the  plan  reoommended. 
In  the  water-n^U  before  alluded  to,  the  whedi-work  w^ 
originally  made  in  the  usual  manner  of  millwrights  \  and  it 
Hiras  thought  quite  sufficient  for  djj^e  wooden  ccgg  to  last  six 
months  without  requiring  renewaL'  The  cast-iroQ.  pii^oto 
were  also  subject  to  very  great  wear^  a^d^  cons^uently, 
Were  often  replaced :  nor  was  thi#  allj  fpr  a  great  pajrt  oi 
the  power  of  the  mill  w:a8  entirely  lost  for  any  usfsful  {nur^ 
pose.  The  miU  had  existed  during  great  part  of  ^  ninety- 
bine  years  lease,  and  was.ii^  a  very  ruinous  state;  and  » 
iresh  lease  having  been  t^kepgi  fQp  a  similar  ter9^  it  was 
determined  by  the  proprietoir,  to  spare  no  e^pe^se  in 
renewing  it,  and  causing  thj^  yfuaA^x  to  produce  the  utmost 
effect  it  was  Capably  of:  Jp  do  this,  it  was  necessary  to 
make  some  very  considerable,  reductions  in  the  velpoify  of 
the  over-shot  water-wheels,  which  were  of  sixteen  feet  in 
diameter,  an4  run  at  the  ordinary  rate  of  sixteen  or  eightoen 
turns  per  minute,  pr  ne^Ly  ^  fast  as  the  water  Qpuld  ke^p 
pace  with  them.  It  was  therefore  d,etermiited  to  reduce 
this  speed  to  that  stated  by  the  celebrated  Mr.  Smeatoii, 
in  his  "  Essay  on  the  Powers  of  Wind  and  Water  in  Ma- 
chinery ;"  who  lajrs  it  down  as  a  maxim,  that  the  peripheries 
of  over-shot  water-wheels  in  general  should  never  pa$i 
through  a  greater  space  than  three  feet  per  se^nd :  tbii 
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reduced  the  motion  of  tb^  vrater-wheeU  ta  about  thiffie' 
turns  and  a  half  per  rnumte,  instead  of  s^tem;  ^id»  p| 
course,  rendered  the  employment  of  new  nfb^l-iiiro]^  jw*** 
avoidable^  in  order  to  produce  the  requisiteyetooity  m  ik^ 
various  movements  of  the  milL    Now,  ordif^arjil^,  oneJarg^ 
qog- wheel  would  have  been  i^iaaployedi  di^iiig  .n^  smatt 
pinion:  this  great  ddi^parityi  however,  would  hltt^  caused^ 
only  two  jteeUi  to  h^ve  acted  ,u{i<p  one  another  at  ond^ 
and  would  besides  have  had  a  very  unfavourable  effect 
upon  their  shapes  :  it  was  thjer^fore  detei^mmed  tb.^nnpk^; 
two  wheels  and  two  pinioni^  and  thus  to  obtain  the  power 
of  using  high  pinions,  and  bring  three  teeth  into^actioii  in* 
stead  of  two,;  ^nd,  thearefore^  a  cog-wheel  of  ^ten  feel  in 
diameter  wa3. fixed. upon  the i^ill-wheel  sbafli,  whicb  dr&fe 
a  cast-irom  pinion  of  thirty  inches  in  diai^p^teir^  fixed  xipofa^ 
an  intermediate  ishaft:  on  ijus- latter  shaft  was  fixed  .ano^ 
ther  cog-wheel,  lof  eig)it  feet  in  di^meter^  fdiicj^(4cted  in  a 
cast-iron   pinion,    of  twenty  in/ches  w  di«(iyieteir,    hung 
upon  the  abaft  of  the  drun^-wheel ;  end  thus  the  neices«^ 
sary  velocity  was, given  to  tbfe  i^unii  to  drive  ti^  boring^: 
spndles  and, grind-stones.    The  ppgs  of  tb^  ^^  wkceL 
were  nine  inches.broad ;  those  of  tibye  second  ^linterasoediate 
wheel,  eight  inches;  and  the, teeth  of  the  Captriiran.plitfons 
of  proportionate  breadths.    All  <he  teeth  vr^^-ffmai&i 
truly  epicycloidal,  in  the  manner  above  descrSiedj  tbose  of 
the  pinions  being  accurately  pitched  and  dressed , ail  vieatA 
The  expense  was,  of  course,  very  considerable ;  but  it  waii 
only  for  once ;  as^  during  the  many  years  which  Ihe  Edit^NP 
knew  the  miU,  a  single  wood-cog  wais  never  afterwarda 
required,  and  it  waa  several  years  before  &e  maslis  of  the 
chisel  were  removed  from  the  pinion-t0eth*  • 

Another  instance  of  a  similar  nature  likewise  oe^^iusreA 
in  the  same  mill :  The  five  fine  boring-bits  were  driyeii  hy 
five  cast-iron  pinions^  acting  in  each  oth^r:  noW|  entiiely 
owing  to  the  improper  shape  given  to  the  teeth  of  th^s^ 
pinions,  they  were  constantly  grinding  each  othei*  to  ddi»^ 
s^d  require^  ^o  be  very  firequenjily  replaced.    Itwgs  f^otdi 
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ingly  determined  to  remedy  this  evil.  An  accurately^* 
formed  pattem^wheel  of  soft  bell-metal  was  made^  the 
teeth  being  truly  epicycloidal ;  and  five  cast-iron  pinions 
were  made  from  it,  and  set  to  work  :  and,  notwithstanding 
Aat  the  pattern  was  made  tapering,  so  as  to  leave  the 
mould  in  casting  from  it,  yet,  as  the  pinions  were  reversed 
in  regard  to  each  other,  no  ill  result  happened  therefrom. 
They  were  set  to  work  directly  from  the  casting,  without 
being  dressed  at  all ;  and,  Ho  far  fVom  wearing  each  other 
away,  as  before,  they  very  soon  became  polished,  in  conse- 
quence rf  the  very  little  action  between  them,  and  never 
needed  a  second  supply. 

Having  thus  stated  the  sliccessful  results  of  the  employ- 
ment of  wheels  and  pinions  with  teeth  made  strictly  epicy* 
cloida};  we  may  be  permitted  to  make  some  geii^al  remarks 
on  the  evident  impropriety  of  forming  them  upon  any  other 
construction.  On  referring  to  fig.  1,  Plate  XIX,  it  will 
be  seeurtiiat  three  of  the  wheel- teeth  are  engaged  at  once 
in  those  of  the  pinion,  and  that  two  of  them  abso- 
lately  toui^h  the  pinion-teeth;  the  curved  parts  conti« 
nually  acting  upon  the  radii  of  both  wheel  and  pinion,  and 
never  encountering  or  touching  each  other. 

We  .would  ask,  If  there  is  any  other  curve  capable  of 
being  appMed  to  the  teeth  of  wheels  and  pinions,  so  as  to 
make  them  act  as  these  do,  or  thus  to^i  and  Jill  each  JtHer} 
and  therefore  to  have  as  little  drop  or  hack4ash  as  possible, 
in  case  of  the  wheel  driving  the  pinion,  or  the  reverse  taking 
place,  as  is  continually  happening  in  the  working  of  machi- 
nery ?— or  one  which  will  allow  of  the  teeth  being  made 
equally  as  strong  as  these  are?  We  believe  it  is  quite  im- 
possible to  answer  these  questions  in  the  affirmative ;  and, 
therefore,  hope  it  will  be  allowed,  that  the  epicycloid  is  the 
only  curve  proper  for  the  teeth  of  wheels  and  pinions. 

The  very  same  reasoning  will  apply  to  the  cycloid,  as 
being  proper  for  the  teeth  of  pinions  or  wheels  working  in 
racks.  By  referring  to  fig.  5,  Plate  XIX,  it  will  be  seen 
that  three  of  the  rack-teeth  are  engaged  in  those  of  the 
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pinion,  and  two.of  them  in  absolute  contact:  and  let  it  not 
be  supposed  that  they  axe  so  represented  from  any  urish 
of  distorting  their  forms  to  suit  a  pre-conceived  theory,  but 
actually  because  it  must  be  so,  when  they  are  stri<jtly  gene- 
rated accordirigtb  the  method' described  ;  as  was  done  by 
Mr,  Lowry,  in.the  original,  Plate,  of  which  this  is  an  exact 
copy  in  outline.  And  we.  trust  that  it  will  likewise  be 
allowed  that  the  cycloid  is  the  only  cwrve  proper  for  the  teeth 
qf  wheels  or, pifiions. working  in  racks.. 

It  is  supposed  that  it  c^n.be  scarcely  necessary  to  dwell 
much  on  the  very,  faulty  shapes,  of  the  teeth  of  wheels  and 
pinions  i^ade  .uppn  the  erroneoi^f  principle  laid  down  by 
Camus  :  in  fact,  the  curves  so  produced  are  entirely  spoiled ; 
of  which  any.  one  may  easily  itatisfy  himself,  who  will  take 
the  trouble  of.  generating  them. 

in  regard  to  the  applicationof  the  cycloid  to  the  teeth  of 
wheels  and  pinions  working  in  each,  other,  instead  of  the 
epicycloid,  as  in  Professor  Robinson's  method;  b^si4esthe 
impropriety  of  a  curve  generated  between  a  right-line  and 
a  curved-line  being .  applied  ,to .  those .  pases  where  both 
bodies  paove^jui  curved  lines,,  it  is  evident  that  the  method 
admits  of  none  of  th^t  variation  in  the  curves  of  the  teeth 
necessary  to  be  made  with .  the  nelative  variation  in  the 
diameters  of  the  wheels  and.  pinions  themselves;  the 
curves  of  the  wheel  and  the  pinion  being  generated  from 
each  other  separately,  and  not  being  capable  of  variation  : 
whereas  the  epicycloid  is  generated  between  circles  of  the 
primitive  diameters  of  both  wheel  and  pinion,  and  varies 
with  every  difference  made  in  them. 

Having  thus  shewn  the  benefit  to  be  derived  from  the 
proper  adaptation  of  the  cycloidal  and  epicycloidal  curves 
to  the  teeth  of  wheels,  pinions,  and  racks,  and  the  great 
case  with  which  they  can  be  applied,  It  is  to  be  hoped  that 
they  will  come  into  more  geners^  use  than  has  hitherto 
been  the  case. 

Our  observations  on  reducing  the  friction  of  pivots  in 
jfcheir  bearings,  being  the  results  of  sound  theory  skilfully 


'4Q0  On  cm  Improved  Condenser. 

Iqpplied  to  practice,  we  xkmoeiye  are  deservuig  tlie  notice 
9£  all  persons  inteirested  in.  machinery. 
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lie  addidoit  to  die  zi^-sag  condenser  di^sbribed  in  Art. 
LXXXVII,  p.  40S,  we  are  induced  to  give  anbther,  whicU 
is  equaHy  applicable,  When  made  on  a  sufficiently  large 
scale,  to  the  same  purpose  as  the  former  otHe ;  althou^ 
this  is  chiefly  intended  for  the  distillation  of  odoriferous 
spirituous  compounds  (such  as  the  celebrated  Eau  d^  Co^ 
logne,  &c.),  on  accomit  of  Ihe  ^at  ease  with  which  it  caii 
be  cleansed,  or  freed  from  aH  smell  or  flavour. 

This  condenser  is  the  invention  of  Baron  Gedda  of 
Stockholm.  A  figure  of  it  is  given  in  Fbtte  XX.  fig.  ^ 
The  iteee  tul)es,  AB,CD,EF,  are  cytindrtcil,  itbout  fliree 
fecjt  three  inches  long,  iind  soldered  on^  to  th^  btber,  as 
shewn  in  the  figute;  and  comiiiunicate  with  eaph  other 
Without  intcrihiptiori,  as  we  shall  now  expl9lh.  the  tube 
AB  must  W  a  little  larger  In  diameter  thkti  th6  addpter  di 
ibeak  of  the  still,  in  ordet  to  receive  th^iti  vMhm  it  as  w^ 
tsihe  lutmg.  At  the  other  ettfeinity  iS,  it  is  soldered 
to  the!  end  D  of  the  tube  CD:  these  two  part^  are  joined 
iQr  soSdet  to  a  shoirt  copper'^ylindrical  tub6  G,  which  has  a 
taale  screw  upon  it.  This  tube. is  closed  with  a  cap  or 
<;Over  H;  Which  has  a  female  Screw  well  fitted  to  the  screw 
on  the  tube  G ;  and  thus  hermetically  closes  fSie  two  tubes  at 
once.  The  two  tubes  CD,  EF  kre  fitted  in  the  same  manner. 
All  the  apparatus  is  soldered,  at  the  points  A,  G,  1,  t*,  to 
the  metallic  vessel  L,  M,  which  is  filled  vnih.  cold  water  at 
the  lower  part,  and  renewed  during  the  distillation.  Thfe 
me{jianism  of  this  apparatus  is  easily  conceived :  the  va- 
poursi  enter  the  tube  A,  B,  where  they  condense :  Uie  liquor 
runs  slowly  into  the  tube  C,  D ;  from  thence  into  the  tube 
E,  F ;  and,  as  it  is  continually  in  contact  witti  the  cold 

*TxomtheJ)ietkmimreTechmlag^iue. 
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ff^ateivit  is  £10(^4  liaised  to  Um  UdrnpemUjate  ^f  tjte  dtouH 
sphere,  and  escapes  at  the  tube  F..    If  it  should  be  featftd: 
that  this:  appAFatuft  is  not  of  a  sufficient  length  to  condense 
the  yapoursfentireljy  one  or  two  tubes  more  may  be  em?*^ 
ployedi  cbscd  i»  the  manner,  abave  jdescribed.    Itistioi: 
necessary  that  the;  vessel  LM  should  be  very  wide ;  £»,. 
supposing  tibe  tube  AB  to  be  three  inches  in  diameter,  seveni> 
ot  ei^t  inches  will  be  wide  enough,  especially  as  the  Wiater  i 
ist  continuaUy  renewed;  This  (ttsposition  of  the  tubes!  dSoii^/ 
the  Btieans  ,o£  easily  cleaning  thenu  We  unscrew  the  cdvcardj 
li  md  I,  and,  by  the  assistance  o£  a  hair^brushr  and  watevi; 
rub  the  interior  of  the  tubes  till  diey  are  clean :  and  at.  the . 
lower  part  of.  die  Tesael,  in  themostconvenient  place,  a  co«k 
iaplaced  fbar.  emptying  the  water.  ^ 

*'  '  ^"   "  I ■  '       ■.■■.■■   ..^  ■■     I  ..^ 

cm. — On  a  Portable  Furnace^,    By  the  Editob. 

This  furnace  is  composed  of  two  pieces  of  pumice-stone^ 
about  twice  the  size  of  .the  drandng  in.  Plate  XXIL  ;  the 
lower  one  having  a  hemispherical  excavation  made  in  it^,. 
and  the  other  a  ccHUcal  hole  through  it.     Smsdl  as  thisk. 
furnace  is^  yet,  owing  to.the^^^ceedingly  sbw-conductin^ 
power  of  pun4ce-stone  tot  heat^  a  charcoal  fire  will  con-., 
tinue  igmted  therein  for  any  length  of  time  req^uired ;  ^d , 
kei^p  up  B  constat  heat,  without  blowing,  siiffici^t  tpvf 
boil  water  in  a  Florence  flask,  suspended  a,bove  it,  for  the . 
purposes  qf  distillation:   in  short,   it  will  perform,  many 
other  useful  offices  in  the  chemical  practice  which  are.  now. 
effected  by  the  Argand  lamp  ;  at  an  expense  so  inconsi-r . 
dc^rable,  as  scarcely  to  be  an  object  of  notice,  being  merely 
that  of  the  charcoal. 

The  lower  piece  has  a  a  semicircular  gap  made  in  th^' 
edg^  of  the  hemisplierical  cavity,  through  which  to  direct 
oecasipnally  the  blast  from  a  pair  of  bellows,  when  neces-. . 
sary  to  increase  the  heat  of  the  fire  :  and  both  pieces  are,^ 
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and  either  cokmr  it  red  widi  Termilioii,  or  Idue  with  indigO); 
The  iiKitohes  are  prepared  am  purpose,  of  a  round  form ;  or 
fiiey  may  be  ctit  square  |  and  miMt  be  sulphured  as  the 
ordinary  matches.  When  the  matches  are  Cjpated  with  the 
tt&Kto£ie  of  which  we  have  aboye  described  the  preparation, 
ihey  then  constitute  the  oxygenated  matches^  In  order 
lo  dry  them^  theuncoated  ends  are  stuck  into  saaid  con^ 
taA^ie^  in  proper  flat  vessels. 

The  cause  of  the  instanltaneous  inflammation  of  the 
iteatcfaes  may  be  easily  conceived.  The  sulphuric  acid  in 
Which  thiey  are  plunged  eruddenly  decomposes^  with  the 
producticm  of  beat,  the  chlorate  of  potash,  and  also  the 
chloric  acid.  The  oxygen  of  the  last  is  iminsdiately  con- 
veyed to  the  lycopodium  and  the  sulphur;  atid  produces  a 
vivid  combustion,  which  inflames  the  match.j 

These  matches  are  sold  at  a  very  low  price,  in  cases 
containing  a  supply  of  matches^  and  a  bottle  with  sulphuric 
acid.  The  bottle  is  usually  furnished  with  asb'estus,  which 
retains  the  m;id  in  the  mMiner  of  a  sponge,  and  does  not 
transmit  to  the  match  more  than  the  necessary  qviantity  to 
londle  itf  for  if  the  acid  should'  exceed  the  proper  quan- 
tity^ it  would  be  thrown  put  in  a  manner  injurious  to  the 
clothes  ^  and  the  asbestus  is,  employed  for  the  purpose  of 
retaiipdng  the  sulphuric  acidy  especlatty  b^ause  it  is  a  mi- 
neral substance  not  acted  upon  by  the  acid,  as  WQuld  be 
the  case  with  cotton  or  sponge. 

It  may  be  hardly  necessary  to  say,  that  these  matches  are 
commonly  sold  under  the  name  of  th6  Briquet  Oxigini. 


Remark  ly  the  Editor. — The  exact  proportions  of  the 
different  ingredients  not  being  here  given,  the  Reader  is 
requested  to  turn  to  page  249,  where  they  will  be  found ; 
only  substituting  lycopodium  in  place  of  £(tarch ;  which  is 
an  improvement,  as  the  matches  ignite  more  readily,  and 
with  a  less-concentrated  acid. 
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CV. — On  preparing  the  Wood  for  the  Oxygenated  Matches^ 

This  is  efiected  iii  various  ways*  In  France^  the  wood  of 
liie  aspen-tree,  after  being  sawn  into  proper  lengths,  is  cut, 
by  a  properly-contrived  plane,  into  thin  dices ;  and  theso 
again  cut,  in  the  opposite  direction,  into  square  rods  for 
use.  In  England,  many  years  since,  a  Mr.  Tigere  cut  them 
out  of  willow,  by  a  different  method:  he  formed  an  instru- 
ment of  a  number  of  pieces  of  watch-spring,  their  ends 
being  sharp  and  properly  shaped  for  cutting,  and  fixed  at 
equal  distances  apart,  in  a  groove  made  in  the  end  of  a  piece 
of  willow ;  being  exactly  similar  to  the  insntrument  used  in 
basket^inakipg,  for  dividing  the  slips  of  willow  into  slender 
rods*  This  instrument  he  first  caused  to  be  passed,  by  a 
boy,,  along  the  surface  of  the  wood  to  be  cut,  and  then  to 
be  instantly  followed  by  the  workman  with  a  plane ;  thuf 
forming  slender  square  rods.  Mr.  James  Stone,  in  the  year 
1813,  contrived  a  rebate-plane  for  this  purpose;  the  irop 
of  which  was  fixed  horizontally,  and  sliced  the  wood  in  the 
manner  of  a  knife :  this  was  preceded  by  a  number  of  Mades 
fixed  across  the  face  of  the  plane ;  which  fiirst  divided  the 
wood  ill  the  manner  of  Mr«  Tigere's  instrument,  and,  being 
followed  ;by  the  horizontal  knife,  made  the  wood  into  square 
rods,  at  one  operation,  and  with  great  rapidity.  M.  Pelle- 
tier,  af  P^^,  hais  likewise  contrived  a  rebate-plane,  which 
performii  ik%  same  office,  and  affords  millions  of  these 
slender  square  rods  in  a  very  short  time.  This  plane  i^ 
worked  backwards  and  forwards  by  means  of  a  lever, 
whose  fulcrum  is  affixed  to  the  work-bench. 

Any  of  these  methods  are  preferable  to  the  dividing  of 
the  wood  by  sawing,  on  account  of  the  little  waste  occar 
sioned  in  planing ;  and,  where  so  many  millions  of  oxy- 
genated matches  are  to  be  made,  it  is  certainly  an  object 
of  importance. 

It  should  be  added,  that  M..PeIletbr  has  likewise  ap- 
plied his  improvement  to  the  purpose  of  the  ebonist,  by 
cutting  veneers  in  costly  woods  without  loss ;  likewise  to 
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that  of  the  fim-stick  maker ;  and^  in  short,  to  many  other 
useful  objects,  where  it  was  desirable  to  form  wood  into 
slender  filaments  or  leaves  with  all  possible  economy. 


CVL— 0;i  a  JFind-Fumace,  Sand-Heat,  and  Hot^ir  Closet, 
united.    By  Mr.  L  T.  Cooper,  Lecturer  in  Chemistry* 

These  three  indispensable  requisites  in  Chemical  Analysis 
are  now,  for  the  first  time,  combined  by  Mr.  Cooper,  in  a 
most  convenient  and  economical  disposition ;  as  follows. 

The  wind-fiumace  is  placed  on  the  right-hand  side  of 
the  apparatus,  and  furnished  with  a  grate  and  ash«pi^ 
as  usual:  the  hot-air  closet  adjoins  it,  heated  partly  by 
the  underside  of  the  flue  under  the  sand-heat,  which  is  made 
of  cast  iron,  and  forms  the  top  of  £he  closet;  thus  giving 
out  part  of  its  heat,  by  radiation,  to  the  closet  as  well  as  to 
the  sand-heat  On  the  left  side  of  the  wind-fiimace,  a  flat 
cast-iron  tube  is  placed  upright,  which  passes  through  the 
waD  against  which  the  fiurnace  is  erected,  and  admits  a  cur- 
rent of  firesh  air  to  enter,  to  be  heated  by  the  adjoining 
wind-furnace ;  there  being  only  a  fire-tile  between  the  tube 
and  the  fiimace.  An  upright  slit  is  made  in  the  wall  of  the 
hot-iur^loset,  near  its  front,  and  at  the  inner  end  of  the 
tube,  which  admits  the  heated  air  to  pass  into  the  closet, 
near  its  top,  on  the  right-hand  side.  At  the  bottom,  near 
its  left  corner,  a  sheet-iron  tube  is  placed,  whichconveys 
the  heated  air  into  the  chimney :  and  the  front  of  tile  closet 
being  closed  by  a  sliding-door,  a  constant  current  of  hot 
air  through  the  closet  is  thus  produced;  which  being 
hotter  than  the  boiling  point  of  water,  is  of  most  essential 
service,  in  drying  precipitates,  producing  evaporation  firom 
the  surfaces  of  solutions,  and  in  performing  a  great  variety 
of  other  useful' purposes  in  the  chemical  manipulations. 

The  flame  fronr  the  fuel  in  the  wind-furnace  is  conveyed 
to  the  flue  under  the  sand-heat,  and  over  the  top  of  the 
hot-air  closet,  by  a  horizontal  slit  in  the  left  side  of  the 
furnace;  the  ordinary  passage  from  the  wind-fiimiace  into 
Ae  chimney  being  at  that  time  «hut,  and  its  cover  put  on. 


Sand-Heati  and  Hot'-Air  Closet^  united.  4Gt 

In  this  improved  arrangement^  that  space  under  the 
sand-heat,  which  in  ordinary  cases  is  merely  filled  up  with 
brick-work,  or  at  most  is  used  as  a  depository  for  fuel,  is 
now  converted  into  a  very  desirable  appendage  to  the 
chemical  laboratory;  and  will  meet,  it  is  hoped,  with 
that  universal  adaptation,  by  the  scientific  world,  to  which 
its  great  utility  entitles  it. 

We  are  promised  soon  to  be  favoured,  by  Mr.  Cooper, 
with  a  description  of  a  new  combination  of  Spirit-Lamps, 
invented  by  him  for  the  purpose  of  analysing  animal  and 
vegetable  substances;  which  we  shall  have  great  pleasure 
in  laying  before  our  Readers,  together  with  an  explanatory 
engraving  of  it;  and  also  a  Plan  and  Section  of  the  appa- 
ratus above  described. 


CVII. — On  Browning  Copper  Medals^  Fessels,  &c. 

This  operation  is  effected  either  by  means  of  Venetian-red 
or  Purple-brown,  being  both  oxides  of  iron :  if,  however, 
the  colour  of  either  separately  is  not  as  wished,  the  twO 
may  be  mixed  together,  to  produce  the  desired  tint. 

The  surface  of  the  copper  to  be  browned  being  well 
cleaned,  the  powder  is  to  be  mixed  with  water,  to  the  con- 
sistence of  cream ;  and  be  applied,  with  a  soft  brush  or  hair* 
pencil,  all  over  the  surface  of  the  article:  it  is  then  to  be 
heated,  over  a  charcoal  fire,  to  a  sufficient  degree  to  fix  the 
oxide  upon  the  copper.  When  cold,  the  superfluous 
powder  must  be  brushed  off;  and  the  medals  may  then  be 
struck,  the  vessels  hammered,  &c. :  or,  if  the  articles  are 
to  be  finished  without  any  other  operation,  brushing  them 
with  a  bristle-brush  wiU  be  sufficient 

Some  workmen  hold  the  copper,  coated  with  the  oxide» 
over  the  smoke  produced  by  putting  a  Utde  piece  of  mi- 
neral coal  into  the  charcoal  fire ;  and  when  the  stain  pro- 
duced by  the  smoke  upon  the  copper  begins  to  disappear, 
they  judge  it  to  be  hot  enough.  The  great  difficulty  seems 
to  be  in  hitting  the  proper  degree  of  heat ;  for  if  it  be  toe 
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great  or  too  snudl,  the  operation  will  fail,  the  copper  must 
be  re-cleanedy  and  the  process  repeated :  a  little  experience 
will  however  soon  enable  the  workman  to  determine  the 
exact  temperature* 


CVIIL— MISCELLANEOUS. 

•      REWARDS 

footed  in  the  Society  for  the  Eficauragemeni  of  Arts,  Ma* 
nufacturesy  and  Commerce,  ^^^A/.— -{[Continued  from 
p.  818.] 

To  Mr.  Richard  Pering,  Royal  Dock- Yard,  Plymouth; 
forawrought-iron  Ship's  Gun-Carriage — the  Silver  Vulcan 
Medal. 

To  John  Raine,  Esq*  London;  for  importing  Sea^Elephant 
Oil— the  SUver  MedaL 

To  John  Peart,  Esq.  Settle,  Yorkshire,  for  Improving 
Waste  Land — the  Premium  of  the  Gold  Medal. 

To  Mr.  C  A.  Busby,  London ;  for  an  Hydraulic  Orrery 
—the  Gold  Vulcan  Medal. 

To  Mr.  A.  Ainger,  London ;  for  the  Improvement  of 
Hydrometers — the  Gold  Vulcan  Medal. 

To  Mr.  Thomas  Thompson,  Cpventry ;  for  an  Improved 
Ribbon-Loom-— the  Gold  Vulcan  Medal  and  Fifty 
Guineas.  \ 

To  Mr.  Arthur  Biddle,  Playford,  near  Ipswich ;  for  a 
Hay-Borer — the  Silver  MedaL 

To  Mr.  Thomas  Starkey,  Huddersfield ;  for  Superfine 
Cloth,  made  from  New  South- Wales  Wool — the  Gold 
Jsis  MedaL 

To  Mr.  William , Wynne,  London;  for  an  Improved 
Hammer  for  Turret-Clocks — the  sum  of  Twenty  Guineas. 

To  Mr.  Ezekiel  Baker,  London;  for  an  Improved  Gun* 
Lock — the  Silver  Vulcan  MedaL 

To  Mr.  Thomas  Hall,  Glasgow ;  for  an  Improvement  ia 
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supplying  Water  to  Steam-Engine  Boilers— the  Sum  of 
Ten  Guineas. 

To  Mr.  I.  H.  Abraham^  Sheffield;  for  a  Magnetic 
Guard  for  Needle-  and  Dry-Grinding — the  Premium  of  the 
Gold  Medal. 

To  Mrs.  Soi^ia  Wells,  of  Connecticut,  United  States } 
for  a  new  Material  for  Leghorn  Bonnets — the  Silver  Medal 
and  Twenty  Guineas. 

To  Mr.  G.  Savage,  London ;  for  a  detached  Escape- 
ment for  Watches — the  Silver  Medal. 

To  Mr.  W.  Bailey,  London ;  for  his  improved  method 
of  opening  and  closing  Church- Windows — the  Silver  Vul- 
can Medal. 

To  Messrs.  Cowley  and  Staines,  Winslow,  Bucks;  for 
preserving  Turnips — the  Premium  of  the  Gold  Medal. 

To  Mr.  Eustace  Wigzell,  London;  for  his  Instrument 
for  marking  a  Ship's  Way  on  a  Chart — the  Silver  Medal. 

To  Mr.  S.  Bowler,  London;  for  his  improved  Rat-Trap 
—the  sum  of  Five  Guineas^ 

To  Mr.  W.  Hookey,  Royal  Dock-yard,  Woolwich ;  for 
his  Cassoon  for  repairing  Ships  under  Water — ^the  Silver 
Medal. 

Besides  numerous  Rewards  in  the  Class  of  Polite  Arts.^ 

IMPROVEMENTS  IN  PRINTING  MACHINES. 

Mr.  Augustus  Applegath,  of  Lambeth,  has  just  com- 
pleted  his  Patent  for  this  object.  The  improvements  are 
two-fold ;  consisting,  first,  in  gaining  iime^  ly  reducing  the 
motion  of  the  forms  of  types,  ^c.  in  inking  them  ;  so  that 
two  thousand  impressions  per  hour  can  readily  be  made  in 
Newspaper  printing ; — the  great  advantages  of  which  must 
be  self-evident.  The  other  improvement  is,  in  the  method 
of  affording  a  double  supply  of  paper  to  the  machine, 
the  printing  or  pressing  cylinders  of  which  continually 
revolve  in  one  direction  only. 
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THE  BRITISH  AND  FOREIGN  PATENT  PRINTING-MACHINE* 

A  MACHINE  under  tlie  above  title^  just  completed  by 
Messrs.  Cooper  and  Miller,  particularly  recommends  itself 
to  the  notice  of  the  printers  of  Newspapers,  for  its  rapidity 
of  action ;  and  to  the  printers  of  books,  for  its  accuracy  in 
making  register.  It  is  capable  of  producing  twenty  im- 
pressions per  minute,  or  twelve  hundred  per  hour,  with  the 
power  of  one  man  only  to  turn  it:  and  it  moves  upon 
smooth  level  surfaces  entirely,  without  the  noise  and  fric- 
tion usually  occasioned  by  the  employment  of  toothed- 
wheels  or  racks.  The  machine  is  now  at  Mr.  Swan's 
Printing  Office,  in  Fleet  Street 

On  an  Hydraulic  Orrery. 

We  feel  particular  pleasure  in  directing  the  attention  of 
our  readers  to  an  invention  of  a  scientific  and  mechanical 
nature.  We  allude  to  the  Hydraulic  Orrery  invented  by 
Mr.  Busby  (who  is  an  architect  and  engineer  by  profes- 
sion) ;  for  which  invention  he  has  lately  obtained  the  Gold 
Vulcan  Medal  of  the  Society  of  Arts  &c.  &c. 

The  peculiarity  of  this  machine  is,  that  the  apparatus 
floats  upon  an  unruffled  expanse  of  water;  and  that  the 
circuits,  obliquities,  parallelisms,  and  rotations  of  the 
planetary  bodies,  are  not  effected  in  the  ordinary  manner, 
but  by  certain  hydraulic  combinations,  producing  move- 
ments which  admirably  imitate  the  grand  and  harmonious 
order  which  reigns  throughout  the  mightiest  works  of  the 
Creator. 

This  apparatus,  we  believe,  is  constructed  on  a  principle 
entirely  new  in  its  application  to  philosophical  mechanics. 

Mr.  Busby  has  recently  opened  an  exhibition  of  this 
interesting  machine  in  the  Strand. 
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On  the  Manly  Wrought-Iron  Steam-Boat^  for  navigating 
the  River  Seine,  between  Paris  and  Havre, 

This  vessel  has  at  length  sailed  for  its  destination.  We 
are  informed  that  the  invention  of  the  mode  of  propelling 
it  is  due  to  Captain  Napier  of  the  royal  navy.  There  is^ 
however,  considerable  objection  to  the  method,  from  the 
great  complexity  of  the  apparatus  employed  for  causing 
the  four  revolving  oars  on  each  side  of  the  vessel  to  enter 
the  water  edgeways,  to  present  their  broadsides  in  making 
the  stroke,  and  again  to  rise  out  of  the  water  edgeways, — on 
account  of  the  liability  of  that  apparatus  becoming  de- 
ranged when  in  use.  We  are  told  that  there  are  no  less 
than  forty-eight  bevel-wheels  employed  (twenty-four  on 
each  side)  to  effect  these  movements. 

Improved  Window-Sashes. 

A  PATENT  has  been  lately  completed  by  Mr.  Charles  Tuely, 
Kenton-street,  for  this  object,  which  may  be  applied  to  all 
windows,  new  or  old ;  combining  strength,  simplicity,  and 
cheapness,  in  their  construction ;  and  obviating  the  neces* 
sity  of  getting, outside,  to  clean,  paint,  or  glaze  th^m ; 
thereby  preventing  the  fatal  accidents  which  so  very  fre- 
quently occur  in  the  present  mode  of  performing  these 
operations.  This  improvement  also  prevents  the  sashes 
from  shaking  by  the  action  of  the  wind,  and  materially  con- 
duces to  improve  ventilation. 

We  have  been  favoured  by  the  Patentee  with  the  fol- 
lowing description  of  his  invention.-7-The  improvements 
in  the  sashes  consist  in  making  them  to  turn  round,  so  that 
their  outsides  may  be  brought  inside  the  room :  this  is  done 
by  fixing  hanging  styles  to  the  sides  of  the  sashes ;  the 
hanging-styles  and  sash-styles  being  so  rebated  as  to  render 
them  weather-tight ;  and  they  are  connected  by  hinges,  so 
boxed  in,  each  way,  to  the  styles,  as  to  make  them  very 
strong  and  durable.  Neither  bolts  nor  any  other  fastening 
are  requisite  to  prevent  l|ieir  turning,  when  closed. 
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We  sincerely  wish  the  Patentee  may  derive  that  advan- 
tage from  this  invention,  which  his  humane  and  praise- 
worthy enBeavours  so  justly  entitle  him  to  expect. 


LIST  OF  PATENTS  FOR  NEW  INVENTIONS, 

which  have  passed  the  Great  Seal,  since  April  24, 1822. 

To  Pierre  Erard,  of  Great  Marlboroiigh-Street,  in  the 
county  of  Middlesex,  Musical  Instrument-Maker  ;  in  con- 
sequence of  communications  made  to  him  by  a  certain 
foreigner  residing  abroad,  and  discoveries  by  himself,  for 
certain  improvements  on  Harps,  Dated  April  24,  1822. — 
To  be  specified  in  six  months. 

To  Edward  Dodd,  of  St.  MartinVLane,  in  the  Parish 
of  St  Martin,  in  the  county  of  Middlesex,  Musical  Instru- 
ment Maker ;  for  certain  improvements  on  Pedal  Harps. 
Dated  April  24,  1822.— In  six  months. 

To  James  Deb^eau,  of  Wardour-Street,  ia  Ac  Parish  of 
Swnt  Anne,  in  the  county  of  Middlesex,  Musical  Instru- 
ment-Maker;  for  certain  improvements  on  Hdrps.r  Dated 
April  24,  1822.— In  two  months. 

To  Robert  Ford,  of  Abingdon-Row,  GoswelLstre^t 
Road,  in  the  county  of  Middlesex,  Chemist ;  for  a  Chemi- 
cal Liquid  or  Solution  of  Annotto.  Dated  April  24,  182& 
*— In  two  months. 

To  Richard  Knight,  of  Foster  Lane,  Cheapside,  Lon- 
don, Ironmonger;  and  Rupert  Kirk,  of  Osb6me  Place^ 
Whitechapel,  in  the  county  of  Middlesex,  Dyer ;  for  a 
process  for  the  more  rapid  Crystaflization,  and  for  the 
Evaporation  of  Fluids,  at  comparative  low  temperatures,  by 
a  mechanical  appUcation  of  air.  Dated  May  9,  18^.-— In 
two  months. 
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Accident,  ^atal,  in  using  iron-cement,  77 

Acid  for  etching  8teel>  425 

Acid,Prus8ic ;  Nancrede,  on  its  use  in  phthisis  pulmonalu,  298 

Acid,  pyroligneous,  French  manufacture  of,  401 

Aikin,  on  melting  caoutchouc,  55 

■  on  preserving  iron  and  steel  from  rust,  55 

Air-conductor,  Sheffield's  patent  for  an,  16 

Air,  to  supply  furnaces,  16 

Alcohol  for  varnishes,  Lewis  on  dephlegmating,  331 

Alveolar  processes,  Koecker  on  the  devastation  of,  27 

Amber  or  copal  varnishes,  359 

Amber,  an  extemporaneous  cement,  414 

American  copperas*mines,  Locke  on,  380 

American  lime  for  water-cement  (White's),  63 

Atieurism,  inguinal,  Smitli  on,  448 

Animal  charcoal  used  fbr  purifying  fish*oil,  d9G 

Annealing  steel  and  iron  without  scaling,  423 

Annular  saw,  Machell's  self-acting,  204 

Applegath's  improved  printing-machines,  469 

Arcograph,  Rotch  on  an,  2fi0 

Arcs  of  circles,  Rotch  on  drawing  and  measuring,  260 

Arsenical  tests,  Silliman  on  the  insufficiency  of,  385 

Artificial  mineral-waters,  Morey  on,  57 

Artificial  light,  Morey  on,  57 

Artificial  specular  iron- ore,  433 

Arts,  Society  of;  rewards  voted  in,  317,  4G8 

Assed-skin  tablets  improved,  352* 

Baker's  improved  bullet-mould  and  nipper,  252 

Balling  iron  scraps  imd  filings  into  bars,  379 

Banlc-Notes,  Perkins  and  Co.  on  preventing  forgery  of,  IdS 

Barbadoes  tar,  used  in  printing  pottery,  436 

Barlow  on  the  local  variation  of  a  ship's  compass,  153,  16& 

Bishop  and  Co.'s  Halkin  duhr  mill-stones,  84 

Black-lead  and  shell-lac,  to  make  hard  drawing-pencils,  2BG 

Black-lead  (hard)  pencils,  Varley  on,  286 

Blake  on  propagating  Dahlias,.  254 

Blow-pipe,  Hare's,  for  fusing  refractory  bodies,  S66 

Blow-pipe,  Editor  on  an  improved,  247 

Boiler,  Editor  on  a  pmgble,  247 

Bone-glue,  French,  4JK'  — * 

Bony  tumours,  Gibson  fi^  66, 113 

Bradbery  on  cultivating  waCer-cress,  337 

Brandt's  flpring^orotcih  for  pattdoluiBSf  25(6 
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Brass,  copper,  and  zinc,  £di|pr  on,  97 
Brass,  fine,  Sheffield  on  making,  99 

Brass,  to  polish,  432 
Briquet  oxig^nie^  464 

British  opium.  Young  on  collecting,  390 

British  and  foreign  printing-machine,  470 

Browning  copper  vessels,  medals,  &c.  467 

BucknaFs  vinery  in  a  chalk-pit,  431 

Buhr  mill-stones,  substitutes  for,  84 

Bullet-mould  and  nipper,  Baker's  improved,  252 

Burr  on  annealing  steel-wire  without  oxidation,  424 

Busby's  hydraulic  orrery,  470 

Buttons,  made  of  japanned  paper,  427 

Cabinet  microscopic  apparatus,  325 

Calamines,  poor,  to  work  to  profit,  99 

Caseous  cement,  Editor  on  a,  261 

Case  of  luxation  of  the  os  humeri^  215 

Case-liardening  iron.  Editor  on,  378 

Caslon  on  portable  gas-lights,  158 

Cast-iron  solder,  Editor  on,  432 

Casts  in  glue,  from  gems,  seals,  &c.  419 

Casts,  isinglass,  from  medals,  419 

Cast,  metallic,  of  the  internaJ  parts  of  the  ear,  349 

Cast-steel,  Editor  on  proving  the  quality  of,  138 ;  on  harden- 
ing,  139 ;  00  tempering,  212 ;  on  making  it  exceedmgly 
hard,  213;    on  decarbonating  it,  379. 

Cast-steel,  proper  iron  for  making,  136  5  tqwcirk  into  bars^ 
137  ;  to  work,  137 ;  to  weld  to  iron,  377 

Cast-steel  dies,  to  make  and  harden,  377 

Cast-steely  Perkins  and  Co.  on  decarbonating  it,  on  engrav- 
ing it,  ^nd  on  recarbonating  it,  195 

Caoutchouc,  Aikin  on  melting,  55 

Carriages  and  rail-ways.  Palmer's  improvied  patent,  287 

Carbonating  cast-steel,  Perkins  and  Co.  upon^  195 

Carey  on  microscopic  eels  in  paste,  447 

Cats- tail,  greater,  made  into  matting  by  Salisbury,  140 

Cement,  iron,  fatal  accident  in  using,  77 

Cement,  parolic.  Editor  on  the,  261  «e 

Cement  of  glue  and  linseed<oil,  of  isinglass  and  gum-ammo- 
niac, of  glue  and  resin,  374 

Cement  of  isinglass,  of  isinglass  and  gum-arabic,  375i  ^ 

Cement  of  Salisbury  glue,  375 

Cement  for  hair*workers^  413 

Cement  of  rice,  414 

Cement  (Varley's),  41 6 

Cement  c^clunch  or  curl-stone,  434 

Cement,  water,  from.  American  lime^  63 

Chalk-pit,  BucknaFs  vinery  in  a^  42ji 

strawberries  raised  in  a,  4111 

Chapman  on  the  modus  operqndi  ofi^pi^edicm^^  2,L&i  2^8, 

Chapman  on  cynanche  trackeaUM  op  cronf, ^9X9.^% . 

Charcoal,  Animd),  used  for  purifying  fish-qil,  ^3^«  ;',^ 
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Chemical  furnaces  (Cooper's),  4QS 

Chroniate  ofiron  in  Shetland,  Hibber  ton  the  discovery  of,  387 

Circular  saw,  Gibson's  self-acting,  124,  204 

Clement  on  gluing  paper  upon  drawing-boards,  415 

Clock  and  watch  wheel-work  improved,  450 

Cloth  made  from  hop-binds,  21 

Clunch  or  curl-stone,  cement  from,  434 

Coal-mines,  Ryan  on  ventilating,  44,  100 

Coal-tar,  Jennings  on  the  use  of,  in  shipping,  312 

Compass,  ship's ;  Barlow  on  local  variation  of,  153^  idQ 

Composition  for  oxygenated  chemical  matches,  249 

Composition  for  elastic  inking-balls  and  rollers,  4S6 

Composition  ornaments,  to  make,  445 

Condenser,  Gedda's  improved,  460 

Consuming  smoke,  Sheffield  on,  16 

Consuming  smoke.  Editor  on^  42 

Conversion  of  iron  into  steel,  136 

Conversion,  partial,  of  iron  into  steel,  259 

Cooling  wines  in  hot  weather,  hiiits  and  queries  on,  399 

Cooper's  wind'furnace, sand- heat^&  hot-air  closet  united, 466 

Cooper  and  Co's.  improved  printing-machine,  470 

Copal  or  amber  varnishes,  359 

Copal,  as  a  cement,  414 

Copperas-mines,  American,  Locke  on,  38O 

Copper,  fine,  Sheffield  on  making,  99 

Copper,  zinc,  and  brass.  Editor  on,  97 

Copper  medals,  vessels,  &c.  to  brOwn,  467 

Copying  letters.  Editor  on  a  press  for,  359 

Corcoran  on  annealing  iron-wire  without  scaling  it,  424 

Correcting  local  variation  of  ship's  compass.  Barlow  on,  153, 166 

Cracks  in  hardened  cast- steel,  to  detect,  139 

Crocus  and  rouge,  to  prepare,  432 

Croup,  Chapman  on,  391, 437 

Crown- grafting.  Editor  on,  335 

Crutch,  adjusting,  for  pendulums ;  Brandt's  improved^  256 

Cultivating  mushrooms,  Rogers  on,  243 

Cultivating  water-cress,  Bradbery  on,  337 

Curl- stone  or  clunch,  cement  from,  434 

Curwen  on  deep- draining,  206 

Cutlery,  Reveley's  improvements  in  setting,  131 

Cutters  for  clock  and  watch  wheels  (Hardy's),  450  ' 

Cynanche  trachealis^  or  croup.  Chapman  pn,  391f  437 

Dahlias,  Blake  on  propagating,  254 

Darwin  on  piping  slips  of  plants,  336 

Decarbonating  cast-steel,  Perkins  and  Co.  on,  195 

Decarbonating  cast-  steel,  Editor  on^  379  '^ 

Deep-draining,  Curwen  on,  206 

Dephlegmating  alcohol  for  varnishes,  Lewis  on,  331 

Devastation  of  the  garni,  Koecker  on  the,  27 

Deville  on  casts  from  the  Human  head,  for  phrenology^  375 

Dies,  impressions  from,  in  fusible  metaly  850 

Dies,  cast-st^el,  tomakeaod  ha^dep,,.S77 

Dip  in  japanning^  to  effect  theV427  ' ' 
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Draining,  deep,  Curwen  ofl^l06 

Drawing-paper  or  tablets,  Steart's  improved,  148 

Dudley's  case  of  luxation  of  the  os  humeri,  215 

Ear,  metdlic  cast  of  the,  by  Gibson,  849 

Editor  on  consuming  smoke,  42 ;  on  copper,  zific,  and  brass, 
97  ;  on  proving  the  qualities  of  cast-steel,  138  $  on  iron 
and  steel,  135,  212»  257>  377>  422  ;  on  hardening  and 
tempering  cast-steel ;  on  making  cast-steel  exceedingly 
hard,  213;  on  setting  steel  articles  straight,  214;  on  a 
portable  boiler,  247 ;  on  restoring  elasticity  to  hardened 
and  tempered  steel  articles,  259;  on  the  parolic  cement, 
261 ;  on  microscopic  apparatus,  325 ;  on  gardening, 
335 ;  on  crown-grafting,  335  ;  on  fusible  metals,  348 ; 
on  velvet-paper,  350 ;  on  the  French  polish  or  varnish, 
353  ;  on  varnish  making,  358 ;  on  various  cements,  373 ; 
on  case-hardening  iron,  378 ;  on  decarbonating  cast- 
steel,  379 ;  on  reducing  friction  in  machinery,  341,  450 ; 
on  applying  Perkins's  pump  to  agricultural  purposes, 
422  i  on  various  solders,  432  -,  on  zinc  or  spelter  solder, 
432  ;  on  mounting  transparent  objects  for  the  micros 
scope,  447  ;  on  a  portable  furnace,  461 

Eels  in  paste,  for  the  microscope,  to  procure,  446 

Elastic  inking  balls  and  rollers  for  printing,  436 

Elasticity  of  hardened  and  tempered  steel,  to  restore,  259 

Elastic  varnish  for  silk,  358 

Embossing  and  engraving  steel,  424 

Engraving  upon  cast-steel,  by  Perkins  and  Co.  195 

Engraving  and  embossing  steel,  424 

English  and  foreign  copper,  zinc,  and  brass.  Editor  on,  97 

Enamel  colours  for  printing  pottery,  436 

Epicycloid,  to  apply  the,  in  clock  and  watch  work,  450 

Epistaxis  cured  by  immersion,  by  Piatt,  309 

Etching-ground  for  steel,  424 

Etching-points  for  steel,  425 

Exostosis,  Gibson  on,  67*  113 

Explosion  of  steam,  a  fatal,  238 

Exploding  mixture  of  fulminating  mercury  and  chlorate  of 
potash,  370 

Exposure  of  a  pretended  peipetual  motion,  235 

Extemporaneous  cements  of  copal,  amber,  gum-mastich, 
shell-lac,  or  glue,  414,  415 

Factitious  Indian  silvering  or  gilding,  Eobison  on,  329 

Faujas  de  St.  Fonde's  varnish,  358 

Fereday  on  Ryan's  ventilation  of  coal-mines,  105 

Fish  oil,  to  purify,  396 

Flaws  in  hardened  cast-steel,  to  detect,  139 

Flax  and  hemp,  Shoobridge's  patent  substitute  for,  18 

Flax  and  hemp,  substitute  for,  of  h(^binds,  21 

Flintshire  buhr  mill-stones  (Bishop  and  Go's.)  84 

Forcing  vines,  Judd  on,  145 

French  glue  from  bones,  417 ;  oxygenated  niatches,  4&  1 
fapier  mdchi,  429;  pyrb(igneous  acid,  401 1  st^vn* 
boat)  SU  t  polish  01  ^rttciuatii  Editor  ou^  358 
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Friction  m  machinery,  Edito^on  reducing,  Sih  450 

Furnaces  chemical  (Cooper's),  466 

Furnace  reverberatory,  Sheffield's  improved,  17 

Furnaces,  Sheffield's  patent,  l6»  81,  98 

Furnaces,  portable.  Editor  on,  461 

Furnaces,  zinc,  Sheffield's  improved,  SI 

Fusion  of  refractory  bodies  in  Hare's  blow-p?po,  S6G 

Fusible-metal  impressions  from  gems,  seals,  iVwt^,  &c.  35O 

Gardening,  hints  on,  by  the  Editor.  8:;j5,  4,3]  ,  olakt^  on  the 
cultivation  of  the  Dahlia,  254  ,  i5i\ui'>t  ly  on  iv.ncr-crf  ss> 
337;  Bucknal's  vinery,  431  J  crowi.-gvoftir*;;^  ruMrovcf), 
835  3  Darwin  on  pipsng  slips,  336' ;  Judil  on  toicmg 
vines,  145  j  Mitchel  on  Raising  vines,  142;  raising 
strawberries,  431  ;  Rogers  on  'mushrooms,  243 ;  Salis- 
bury on  piping  slips,  337 ;  Taylor  on  laying  trees,  263 

Gas-lights,  portable,  by  Caslon,  158 

Gas-oil  from  seeds  (Wilson's),  286 

Gedda's  improved  condenser,  460 

Gems,  impressions  of,  in  fusible  metal,  350 

Gems,  seals,  &c.  glue-casts  from,  419 

German  polish  for  wood,  353 

Gibson  on  bony  tumours,  S6j  113 

Gibson  on  exostosis,  67>  113 

Gibson's  self-acting  circular  saw,  124,  204 

Gibson  on  a  metallic  cast  from  the  ear,  349 

Gilding  glass.  Hand  on,  429 

Gilding  leather,  Lewis  on,  331 

Gilding-size  for  glass,  to  make,  349 

Gilding  or  silvering,  factitious, used  in  India,  Robison  on, 829 

Glass  gilding,  Hand  on,  429 

Glaze  for  porcelam,  Rose's  improved,  264 

Glue  water-proof  (Yates's),  373 

Glue  and  resin  cement,  374 

Glue  and  linseed-oil  cement,  374 

Glue  of  rice,  Thunberg  on,  414 

Glue  from  tanned  leather,  416 

Glue,  French,  fronii  bones,4l7 

Glue-casts  from  gems,  seals,  &c.  for  wafers,  419 

Gold-coloured  varnishes  or  lackers,  331 

Gold-size,  japanner's,  428 

Gold,  to  pohsh,  432 

Grafting  in  the  rind,  or  crown-grafting,  Editor  on,  3S5 

Griffith's  patent  steam-carriages,  399 

Ground-etching  for  steel,  424 

Gums,  devastation  of,  Koecker  on  the,  27 

Gum-ammoniacal  cement,  374 

Gum-arabic  and  isinglass  cement,  375 

Gum-arabic  water,  improved,  412 

Gum-mastich  as  a  cement,  414 

Gun-barrels/twisted,  tbmake,  423 

Banner's  patent  for  white-lead  and  verdegria,  15  ' 

Hair-workers'  cement,  413 
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Halkio'hiAr  mill-stones,  84'^ 

Hand  on  amber  and  copal  varnishes^  359 

gilding  glass,  429 

Hard  black-lead  drawing-pencils,  C.  Varley  on  making,  286 
Hardening  and  tempering  cast-steel  without  cracking  or  warp- 
ing, Perkins  &  Co.  on,  195 
Hardening  and  tempering  cast-steel,  Editor  on,  212 
Hardening  and  tempering  steel-springs  at  once.  Stone  on,  257 
Hardy  on  clock-  and  watch-work,  450 
Hare's  blow-pipe  for  fusing  refractory  bodies,  366 
Hemp  and  flax,  Shoobridge's  patent  substitute  for,  18 
Hemp  and  flax,  substitute  for,  from -hop-binds,  24 
Hints  on  gardening,  by  the  Editor,  335,  431 
Hints  and  queries  on  cooling  wines  in  hot  weather,  399 
Hibbert  on  Shetland  chromate  of  iron,  387 
Hop-binds  substituted  for  hemp  and  flax,  Shoobridge'spatent,24 

Other  communications  on  same  subject,  21 

Horse-nail  stub-iron,  422 

Horticultural  gardening,  9 — Horticulture,  see  Gardening 

Hortus  siccusy  to  dry  plants  for  the,  364 

Human  head.  Devil le's  casts  from  the,  for  phrenology,  375 

Hydraulic  orrery  (Busby's),  470 

Importance  of  prac/ica/ information,  183 

Impressions  from  gems,  seals,  dies,  &c.  in  fusible  metal^  350 

Impressions  from  plants,  to  take,  359 

Inaia-rubber,  Aikin  on  melting,  55 

Indian  factitious  gilding  or  silvering,  Robison  on,  329 

Inguinal  ai^eurism,  Smith  on,  448 

Inking-balls  and  inking- rollers,  elastic,  436 

Instrument  for  drawing  arcs  of  circles  (liotch's),  260 

Internal  ear,  Gibson's  cast  of  the,  in  fusible  metal,  349 

Iron  and  steel,  Aikin  on  preserving  from  rust,  55 

,  Editor  on,  135, 212,  257, 377,  422 

,  to  anneal  without  oxidation,  423 

Iron-cement,  fatal  accident  in  using,  77 
Iron,  proper  for  cast-steel,  136 ;  partially  converted  into  steel, 
259;  on  welding  &c.  cast-steel,  377;  wi  case-hardening, 
378 ;  filings  and  scraps  made  into  bars  by  balling,  379 ;  to 
make  tough,  380;  from  horse-nail  stubs,422;  wire^to  anneal 
without  scaling,  424;  oxides  of,  for  polishing  metals,  432 

Iron  ore,  specular,  artificial,  433 

Isinglass,  and  gum- ammoniac  cement,  374 

Isinglass- cement,  375 

Isinglass  and  gum-arabic  cement,  375 

Isinglass  casts,  from  medals,  to  make,  419 

Japanned  paper,  manufacture  of^  426 

Japanner's  gold-size,  to  make,  428 

Japanned  wares,  printing  upon,  436 

Jennings  on  the  use  of  coal-tar  in  shipping,  312 

Jewelled-holes  for  wire-drawing,  Brockedon's  patent  for,  14 

Jeweller's  rouge,  433 

Judd  on  forcing  vines,  145 
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Koecker  on  devastation  of  the  gums  and  aWeolar  proceises,27 

Lackers,  gold-coloured,  Lewis  on,  331 

Lamps  and  reflectors,  patent  for,  3, 161, 241,  821 

Laudanum,  Wilson's  substitute  for,  40 

Laying  trees,  improvement  on,  263 

Lead- white  and  verdegris,  patent  for,  15 

Leather  tanned,  glue  made  from,  416 

Letters,  Editor's  portable  press  for  copying,  359 

Lewis  on  gold-coloured  varnishes  or  lackers,  331  ;   on  de- 

phlegmating  alcohol  for  varnishes,  331 
Light,  artificial,  Morey  on,  57 
Light-gas,  a  portable  one,  158 
Lime,  American,  for  water- cement,' 6S 
List,  Monthly,  of  patents,  79,  159,239,  318^400,  472 
Lithographic  printing-press,  a  portable  one  by  Editor,  359 
Locke  on  American  copperas,  380 
Luxation  of  the  os  humeri  reduced  by  Dudley,  215 
MachelFs  annular-saw  made  self-acting,  204 
Machinery,  Editor  on  reducing  friction  in,  34 1,  450 
Maclurg  on  reasoning  in  medicine,  226>  268 
Manby's  wrought-iron  steam- boat,  398,  471 

Matches  oxygenated.  Editor  on  making,  249 ; French,46S 

Matting,  Salisbury's,  made  of  the  typha  Utijoliaf  140 
Medals,  casts  from,  in  isinglass,  419 

y  vessels,  &c.  of  copper,  to  brown,  467 

Medicine,  Maclurg  on  reasoning  in,  226,  268 
'  Medicines,  Chapman  on  the  modus  operandi  of,  218,  288 
Melting  caoutchouc,  Aikin  on,  55 
Metallic  cast  of  the  ear,  Gibson  on  a,  349 
Metallic  pencils,  of  fusible  metal,  351 
Metals  fusible,  Editor  on,  348 
Microscope,  Editor  on  the,  325,  446 
Microscopic,  cabinet  and  apparatus,  325 
■  eels  in  paste,  446 

— —  slider,  Editor  on  a,  326 
Mill-stones,  Bishop  and  Go's.  Flintshire,  84 
Mineral  waters,  Morey  on  artificial,  57 
Mines,  American  copperas,  Locke  on,  380 
Mitchel  on  propagating  vines,  142    ' 
Modus  operandi  of  medicines,  Chapman  on  the,  218, 288 
Motion  perpetual,  a  pretended  one,  235 
Monthly  list  of  patents,  79,  159, 239,  318, 400, 472 
Morey  on  artificial  light,  57 
Morey  on  artificial  mineraUwaters,  57 
Moulds  for  composition-ornaments,  446 
Mounting  transparent  objects  for  the  microscope, Editor  on,447 
Mushrooms,  Rogers  on  cultivating,  243 
Muss  on  Rose's  glaze  for  porcelain,  265 
Nancrede  on  the  use  of  Frussic-acid  in  phthisis  pulmonaliSf29S 
Nipper-  and  bullet-mould,  Baker's  improved,  S52 
Notes  (Bank);Perkins  &  Co.  on  prevention  of  forgery  in^  195 
Objects-transparent  for  microscope,  Editor  on  mounting,  447i-., 
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Officiatieals,  iron  for  iiiaktiig,423 

Oil,  fish,  on  purifying  by  animal  charcoal,  396 

Oil-gas  from  seecls  (Wilson's)^  286 

Onions'a  fusible  metal,  349 

Opium  British,  Young  on  collecting,  390 

Ornaments,  composition,  to  make,  445 

Orrery,  hydraulic.  (Busby's),  470 

Os  humeri^  Dudley's  case  of  luxation  of  the,  215 

Oxides  of  iron  for  polishing  metals,  432 

Oxygenated  matches,  Editor  on  making,  249 ;  French^  463* 

Palmer's  patent  rail-ways  and  carriages,  287 

Paper- case- (black)  maker's  glue,  416 

Paper,  drawing  (for  tablets)  Steart's  improved,  148 

japanned,  manufacture  of,  426 

— - — .  velvet.  Editor  on,  preparing,  350 

to  cement  on  drawing-boardis,  415 

Papier  machii,  French,  429 

Parker's  Roman  cement.  White's  American  substitute  for,  63 
Parolic  cement,  Editor  on  the,  261 
Partial  conversion  of  iron  into  steel,  259 
Paste,  eels  in,  for  the  microscope,  446 
Patent  air- conductor  for  furnaces  (ShefBeld's),  16 
Patent  for  wire- drawing  (Brockedon's),  14 
■  white-lead  and  verdegris,  16»  81 
■  improved  furnaces  (Sheffield's),  98 

lamps&reflectors(Smethurst&Paurs),13*  I61>241fS2!i 

—————  substitutes  for  hemp  and  flax  (Shoobridge's),  18 

■  steam- carriage  (Griffiths's),  399 

Patents,  monthly  list  o^  79, 159, 239,  318,  400,  472 

Pelletier's  rebate-plane,  465 

Pencils,  hard  black-lead ;  Varley  on  making,  286 

of  fusible  metal,  351 

Pendulums,  improved  spring-crutch  for,  (Brandt's),  256 

Perkins  on  preserving  iron  and  steel  from  rust,  57 

.  on  warming  and  ventilating  rooms,  187 

I  on  a  ship's  pmnp,  420 

Perkins  and  Co.  on  siderography,  195 

Perpetual  motion,  a  pretended  one,  235 

Phrenology,  Deville  on  making  casts  for  the  study  of,  375 

Piping  carnations  or  pinks,  336 

slips,  Darwin  on,  336 

Pivots,  Editor  on  reducing  friction  of,  452 
Planting  vines  for  forcing,  Judd  on,  145 
Plants  for  the  horius-siccus,  to  dry,  364 

,  impressions  from,  to  take,  359 

Piatt  on  the  cure  of  epistaxis  by  immersion,  309 
Points,  etching,  for  steel,  425 
Polish  or  varnish,  French,  Editor  on,  353 
Polishing  or  varnishing  wood  in  the  lathe,  358 
...  gold,  silver,  brass,  Qr  steel,  432 

Polyzography  (Valentine's),  436 
JPoppy,  tincture  of,  Wilson  on  making,- 40 
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Porcelaiiv  Rose's  improved  glaze  for,  264 
Portable  gas-light,  Caslon  on,  158. 
■  boiler,  Editor  on,  247 

■  press,  Editor  on  a,  359 

nirnace,  Editor  on  a,  461 

Potters'  printing-bat,  435 
Pottery  printing  improved,  435 

Powdered  tin  used  as  a  factitious  silvering  or  gilding,  329 

Practical  information,  on  the  importance  of^  183 

Preserving  iron  and  steel  from  rust,  Aikin  on,  55 

Press,  a  portable  one,  for  copying  letters,  taking  impressions 

from  plants,  lithography,  &c.  359 
Printing  in  lithography  and  typography,  portable  press  for,  359 
Printing-bat  (Potter's),  435    - 
Printing  pottery,  improvements  in,  435 
Printing,  improvements  in,  435 
Printing  on  japanned  wares,  4S6 
Printing  machines,  patent  improvements  on,  469 
Propagating  vines,  Mitchel  on,  142 

Dahlias,  Blake  on,  254 

—  trees,  improved  mode  of,  263 
Prospectus  of  this  work,  1 
Proving  the  quality  of  cast-steel.  Editor  on,  138 
Prussic-acid,  use  of,  in  phthisis  pulmonalis,  Nancrede  on,  298 
Pump,  Perkins's  ship's^  420 

■  applied  to  agricultural  purposes,  422 

Purification  of  fish-oil  by  animal  charcoal,  in  Denmark,  396 
Purifying  the  water  of  the  river  Seine,  316 

Public  roads,  on  improving  tlie,  397 

Pumice-stone  furnace,  Editor  on  a,  461 

Pyroligneous  acid,  French  manufacture  of,  401 

Qualities  of  cast-steel.  Editor  on  proving,  138 

Queries  on  cooling  wines  in  hot  weather,  399 

Rail-way  and  carriages,  Palmer's  improved  patent  ones,  287 

Ratley's  cement,  375 

Razors,  &c.  Reveley^s  improvements  in  setting,  131 

Razor-strops,  improved,  434 

Reasoning  in  medicine,  Maclurg  on,  226,  268 

Rebate- planes  for  preparing  wood  for  oxygenated  matches  &C;465 

Reducing  friction  in  machinery,  450 ; of  pivots,  452 

Reduction  of  luxation  of  the  os  humeri^  by  Dudley,  215 
Reflectors  and  lamps,  patent  for,  3,  161  >  241 » 321 
Refractory  bodies  fused  in  Hare's  blow-pipe,  366 
Reveley*s  improvement  in  setting  razors,  &c,  131 
Reverberatory  furnace,  Sheffield's  improved  one,  17 
Rewards  voted  in  the  Society  of  Arts,  &c.  317, 468 
Rhenish  West-India  Company,  237 
Rice-glue,  Thunberg  on,  414 

■  cement,  Editor  on,  414 

Robison  on  Indian  factitious  silvering  and  gildings  S29 

Rogers,  on  cultivating  mushrooms,  243 

BoUerSi  eloatic  inking,  436  Jk 
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lioman  cement.  White's  American  substitute  for,  63 
Rose's  improved  glaze  for  porcelain,  264 
Rotch  on  drawing  and  measuring  arcs  of  circles^  2G0 
Rouge  and  crocus,  to  prepare,  432 

,  jeweller's,  433 

Rubber,  India,  Aikin  on  melting,  55 
Rust  of  iron  or  steel  prevented  by  Aikin,  55 
Ryan  on  ventilating  coal-mines,  44)  100 
Salisbury's  matting  from  typha  latifolia,  140 

■  on  piping  slips  of  plants,  337 
Salisbury  glue-cement,  375 
Saw,  circular,  Gibson's  s^lf-acting,  124>  204 
Scaling,  to  avoid,  in  annealing  iron  and  steel,  42 
Scotch  Society  of  Arts,  190 
Seahng-wax,  substitute  for,  of  glue,  419 
Seals,  impressions  of  in  fusible  metal,  350 
Seals,  gems,  &c.,  glue  casts  from,  419 
Seine,  on  the  navigation  of  the  river,  315 

on  the  purifying  the  water  of  that  river  in  Paris,  316 

Selection  of  steel  after  conversion,  136 
Self-acting  circular-saw  (Gibson's),  124»  204 

annular-saw,  204 

Setting  cutlery,  Reveley's  improvement  in,  131 
Setting  steel  articles  straight,  214 
Seymour  on  Varley's  cement,  416 
Sheffield  on  supplying  air  to  furnaces,  16 
Sheffield's  improved  reverberatory  furnace,  17 

zinc  pot,  81 

■ —  zinc  furnaces,  8 

patent  for  improvements  in  metallurgy,  16, 81, 98 

Shell-lac  as  a  cement,  413 

Shetland  chromate  of  iron,  Hibbert  on  the  discovery  of,  387 
Ship's  compass,  Barlow  on  the  local  variation  of  the,  153>  166 
Ship's  pump  ^Perkins's),  420 
Shoobridge's  patent  substitute  for  hemp  and  flax,  18 
Siderography,  Perkins  and  Co.  on,  195 
Silk,  to  varnish,  S58 

Silliman  on  the  insufficiency  of  the  tests  for  arsenic,  385 
Silver,  to  polish,  432 

Silvering  or  gilding,  factitious,  used  in  India,  329 
Size,  for  gilding  glass,  429 
Slider,  microscopic.  Editor  on  a,  326 

Smethurst  and  Paul's  patent  for  lamps  &  reflectors,  ^ASli2A\A2\ 
Smith  on  inguinal  aneurism,  448 
Smoke,  Sheffield  on  consuming,  16 
.  Editor  on  consuming,  42 

Soap,  use  of,  in  setting  cutlery,  Reveley  on  the,  131 
Society  of  Arts,  &c.  notice  on  the,  76 
Society  of  Arts  for  Scotland,  190 
Society  of  Arts,  &c.  Rewardls  voted  therein^  317»  468 
Soft-steel  plates^  to  engrave  on,  203 
jfipldering  with  cast-iron,  432 
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Solders,  various,  Editor  on,  432  .:        \ 

Spawn-bricks  formushroonis,  Rogers  on  making,  244 

Specular  iron- ore,  an  artificial  one,  433 

Speltar  solders,  432 

Spirit-yamish  for  gilding  glass^  430 

Spring-crutch  for  pendulums  (Brandt's),  256 

Steam,  fatal  explosion  from,  238 

Steam-boat,  French,  for  nayigating  the  river  Seine,  SI4  * 

of  wrought  iron,  471  ^ 

Steart's  improved  drawing-paper  or  tablets,  148 

Steel  articles  warped  in  hardening,  to  straighten,  214  ^ 

— i—  and  iron,  to  preserve  from  rust,  55 

— J Editor  on,  135,  212,  257,  S77  . 

to  anneal  without  scaling,  423  ? 

to  select  after  conversion,  136  f 

to  fuse  into  ingots,  137 

^ —  springs  hardened  and  tempered  at  once,  Stone  on,  257 

to  emboss  and  engrave,  424 

to  polish,  432 

Stones  (mill)  Bishop  &  Co.  Flintshire  buhrs,  84  ^ 

Stone,  on  hardening  and  tempeting  steeUsprings,  at  once,  257  ^ 

rebate- plane  for  cutting  the  wood  for  matches,  465 

Stop-cocks,  iron  for  making,  423 

Stove,  Perkins's  warming  and  ventilating,  187 

Substitute  for  laudanum,  Wilson  on  a,  40 

Suggestions  from  a  Correspondent,  266 

Sulphur  and  iron  moulds  for  composition-ornaments,  446 
'  .    Strawberries,  singular  mode  of  raising,  431  <*fc 

Strops  for  razors,  improved,  434 

Tablets  or  drawing-paper,  Steart's  improved,  148  ^ 

Tanned  leather,  glue  from,  416 
.    Taylor's  improved  mode  of  laying  trees,  263 
■^     Tempering  cast-steel,  Perkins  and  Co.  on,  195 

Tests  for  arsenic,  Silliman  on  the  insufficiency  of  the,  385 

Thunberg  on  rice-glue,  414 

Tigere  on  preparing  wood  for  oxygenated  matches,  465  > 

.  Tin,  powdered,  used  for  factitious  silvering  or  gilding  in  India,329 

Tincture  of  the  poppy,  Wilson  on  making,  40 

Tough  iron,  to  make,  380 

Trail,  Dr.  on  the  Halkin  buhr  mill-stones,  94  ^ 

Trees,  improved  mode  of  laying,  263  * 

Tripoli,  improved,  434  H 

Tuely's  patent  window-sashes,  47 1  " 

Tumours,  bony,  Gibson  on,  669  113 
...  Twisted  gun-barrels,  to  make,  423  % 

■*    Typka  latifolia,  matting  made  of,  by  Salisbury,  140 

Typography  improved,  436 

.  Valentine's  patent  polyzography,  436 

Vancouver's  cement,  substitute  for,  262 

Variation,  local,  of  a  ship's  compass,  Barlow  on,  153i  166 

Various  cements,  Editor  on,  373  * 

%  Various  solders,  Editor  on,  432  ♦.      •  *y* 
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Varley  on  making  hard  black-lead  drawing-peocili,  286 

^^  using  the  fusible  metals,  349 

Varley 's  cement,  41f> 

Vamishy  spirit,  for  gilding  glass,  430 

or  polish  (French;,  Editor  on,  853 

for  embossing  steel,  425 

Varnishes  or  lackers,  gold-coloured^  Lewis  on,  331 

for  polishing  wood,  354 

Varnishing  wood  in  the  lathe,  35S 

Velvet  paper,  Editor  on  preparing,  350 

Ventilating  coaUmines,  llyan  on,  44,  100 

■  and  warming  rooms,  Perkins  on,  187 

Verdegris  and  white-lead,  Hagncr's  patent  for  making,  15  • 

Vessels,  medals,  &c.  of  copper,  browned,  467 

Vinery  in  a  chalk-pit  (Bucknal's),  431 

Vines,  Mitchel  on  propagating,  142 

Judd's  improved  mode  of  planting  for  forcing,  ]45 

Universal  cement,  Editor  on  an,  261 
Wafers,  improved  use  of,  412 

substitutes  for,  of  glue,  419 

Warming  and  ventilating  rooms,  Perkins  on,  187 

Warped-steel  articles,  Editor  on  straightening,  214 

Warren  on  soft- steel  engraved  plates,  203 

Watch-  and  clock-work  improved,  450 

W^ater-ccment,  White's  American  lime  for,  63 

Water-cress,  Bradbery  on  cultivating,  337 

Water  of  the  river  Seme,  on  purifying  the,  at  Paris,  316' 

Water,  synthetical  formation  of,  by  Hare*s  blow-pipe,  371 

Water-proof  glue  (Yates's),  373. 

Waters,  mineral,  (artificial),  Morey  on,  57 

Welding  cast-iron  to  steel,  377 

West-India  Company,  the  Rhenish,  237 

Wheel- work  of  clocks  and  watches  improved,  450 

White-lead  and  verdegris,  Hagner*s  patent  for,  15 

White's  American  water-cement,  63 

Wickens  on  improving  public'roads,  397 

Wilson  on  making  a  tincture  of  the  poppy,  40 

on  oil-gas,  from  seeds,  286 

W^indow-sashes,  Tuely*s  patent  for,  471 

Wine,  on  cooling,  in  hot  weather,  399 

Wire -drawing,  Brockedon*s  patent  for,  14 

Wire,  iron  and  steel,  to  anneal  without  oxidation,  424 

Wood,  French  polish  or  varnish  for,  353 

for  oxygenated  matches,  to  prepare,  465 

Wrought-iron  steam-boat,  471  . 

Young  on  collecting  British  opium,  390 
Yates's  water  proof  glue,  373 
Zinc  furnaces,  She^eld's  patent  for,  81 

pot,  Sheffield's  improved,  81 

pu(e,  to  extract  from  its  ores,  I69  81 
copper,  and  brass.  Editor  onj^97  x^. 

igrspeltar  solders,  432-  u 
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